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To  the  Honourable 

T.  Mayne  Daly,  M.P., 

Minister  of  the  Interior. 

Sir, — Herewith  I  have  the  honour  to  submit  Volume  V.  (new  series) 
of  the  Reports  of  the  Geological  Survey  of  Canada. 

This  volume  of  1566  pages  consists  of  13  separate  reports,  bound  in 
two  parts,  with  maps  and  illustrations  descriptive  of  the  geology, 
mineralogy  and  natural  history  of  the  various  sections  of  the  Dominion 
to  which  the  several  reports  relate.  These  have  been  published  sepa 
rately  at  intervals  during  the  past  eighteen  months,  and  can  be  pur 
chased  at  prices  from  ten  to  twenty-five  cents  each.  Any  of  the  maps 
published  by  the  Survey  can  also  be  purchased  on  application  to  the 
librarian  at  ten  cents  each. 

I  have  the  honour.  Sir,  to  be 

Your  obedient  servant, 

ALFRED  R.  C.  SELWYH, 

Director. 
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“  The  Civil  Service  Act  S'  and  in  accordance  with  and 
under  the  terms  of  section  six  of  the  said  Act  ; 

2.  Such  officers  of  the  Department  as  are  continuously 
engaged  in  the  prosecution  of  original  scientihc  work  or 
investigation  shall  be  classified  as  technical  officers,  under 
class  (b)  of  Schedule  A  of  “  The  Civil  Service  Act,”  and  the 
Governor  in  Council  may  cause  to  be  prepared  a  list  of 
such  officers  of  the  Department  as  are  considered  to  be 
entitled  to  be  thus  classified  with  any  designations  that  may 
be  deemed  expedient  to  indicate  the  scientific  work  in 
which  they  may  be  engaged. 

4.  iSTo  person  shall,  after  the  passing  of  this  Act,  be 
appointed  to  this  Department  under  class  (6)  of  Schedule 
A  of  “  The  Civil  Service  Act”  unless — 

(a.)  He  is  a  Science  Graduate  of  either  a  Canadian  or 
foreign  University  or  of  the  Mining  School  of  London  or 
the  Ecole  des  Mines  of  Paris  or  of  some  other  recognized 
science  school  of  standing  equal  to  that  of  the  said  uni¬ 
versities  and  schools,  or  a  graduate  of  the  Royal  Military 
Cellege,  and  in  each  case  only  after  having  served  a  pro¬ 
bation  of  not  less  than  two  years  in  the  scientific  work  of 
the  Department ;  or  unless — 

{h.)  He  has  served  a  probation  of  not  less  than  five 
years  in  the  scientific  work  of  the  Department ;  or  un¬ 
less — 

( c. )  He  has  had  experience  for  the  same  number  of 
years  in  similar  work,  official  or  otherwise,  elsewhei’e. 

5.  The  duties,  object  and  purposes  of  the  Department 
shall  be : — 

(n.)  To  make  a  full  and  scientific  examination  and  sur¬ 
vey  of  the  geological  structure,  mineralogy,  mines  and 
mining  resources  of  Canada  and  of  its  fauna  and  flora  ; 

{h.)  To  maintain  a  museum  of  geological  and  natural 
history  and  to  collect,  classify  and  arrange  for  exhibition 
in  the  museum  of  the  Department  such  specimens  as  are 
necessary  to  afford  a  complete  and  exact  knowledge  of  the 
geology,  mineralogy  and  mining  resources  of  Canada ;  to 
collect,  study  and  report  on  the  fauna  and  flora  of  Can¬ 
ada  ;  to  carry  on  chemical  and  palteontological  investiga¬ 
tions,  and  to  make  such  other  researches  as  will  best  tend 
to  ensure  the  carrying  into  effect  the  objects  and  pur¬ 
poses  of  this  Act ; 
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(c.)  To  prepare  and  publish  such  maps,  plans,  sections, 
diagrams  and  drawings  as  are  necessary  to  illustrate  and 
elucidate  the  i-eports  of  surveys  and  investigations  ; 

{d.)  To  collect  and  to  publish,  as  soon  as  may  be  after 
the  close  of  the  calendar  year,  full  statistics  of  the  mineral 
production  and  of  the  mining  and  metallurgical  industry 
of  Canada ;  to  study  the  facts  relating  to  water  supply, 
both  for  irrigation  and  for  domestic  purposes,  and  to  col¬ 
lect  and  preserve  all  available  records  of  artesian  and 
other  wells,  and  of  mines  and  mining  works  of  Canada. 

6.  The  Deputy-Head  and  Director  of  the  Department 
shall,  as  soon  as  may  be  after  the  close  of  each  calendar 
year,  make  a  summary  report  to  the  Minister,  of  the  pro¬ 
ceedings  and  work  of  the  Department  for  the  year,  and 
shall  also  furnish  final  and  detailed  reports  to  be  issued 
from  time  to  time  in  such  a  manner  and  form  as  the 
Minister  directs  ;  and  the  Minister  shall  cause  the  same 
to  be  laid  before  Parliament,  with  such  remarks,  explana¬ 
tions  and  recommendations  as  he  thinks  proper. 

7.  The  Department  shall  be  furnished  with  such  books, 
instruments  and  apparatus  as  are  necessary  for  scientific 
reference  and  for  the  prosecution  of  the  survey  ;  and  the 
Governor  in  Council  may,  from  time  to  time,  cause  the 
enlargement  of  the  museum,  and  the  distribution  of  dupli¬ 
cate  specimens  to  scientific,  literary  and  educational  insti¬ 
tutions  in  Canada  and  other  countries,  and  also  the  dis¬ 
tribution  or  sale  of  the  publications,  maps  and  other  docu¬ 
ments  issued  by  the  Department. 

8.  The  Minister  may,  for  the  purpose  of  obtaining  a 
basis  for  the  representation  of  the  geological  features  of 
any  part  of  Canada,  cause  such  measurements  and  obser¬ 
vations  aiid  physiographic,  exploratory  and  reconnaissance 
surveys  to  be  made  as  may  be  necessary  for  or  in  connec¬ 
tion  with  the  preparation  of  geological  maps,  sketches, 
plans,  sections  or  diagrams. 

9.  Persons  employed  in  one  section  of  the  Department 
may  be  directed  by  the  Minister  to  perform  any  duty  in 
or  with  respect  to  any  other  section. 

10.  No  person  employed  in  or  under  the  Department 
shall — 

(a.)  Purchase  any  Dominion  or  Provincial  lands  except 
under  authority  of  .the  Governor  in  Council  ; 


Maps,  &c. 


Statistic.s. 
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Nor  to  disclose 
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obtained. 


Work  for  in¬ 
dividuals 
Interest  in 
mines,  &c. 
Saving. 


{b.)  Locate  military  or  bounty  land  warrants,  or  land 
scrip,  or  act  as  agent  of  any  other  person  in  such  behalf  ; 

(c.)  Disclose  to  any  person,  except  his  superior  officer, 
any  discovery  made  by  him  or  by  any  other  officer  of  the 
Department,  or  any  other  information  in  his  possession  in 
relation  to  matters  under  the  control  of  the  Department 
or  to  Dominion  or  Provincial  lands,  until  such  discovery 
or  information  has  been  reported  to  the  Minister  of  the 
Interior,  and  his  j^ermission  for  such  disclosure  has  been 
obtained  ; 

(d.)  Make  investigations  or  reports  relating  to  the 
value  of  the  property  of  individuals,  nor  hold  any  pecuni¬ 
ary  interest,  direct  or  indirect,  in  any  mine,  mineral  lands, 
mining  works  or  timber  limits  in  Canada. 


11.  Nothing  in  this  Act  shall  be  construed  to  invali¬ 
date  or  interfere  with  the  commissions,  as  assistant 
directors,  heretofore  issued  under  Orders  in  Council  to 
certain  members  of  the  scientilic  staff. 


R.S.C.  c.  23,  12.  This  Act  shall  be  substituted  for  chapter  twenty- 

prl 

'  thi’ee  of  the  Revised  Statutes,  respecting  the  Geological 
and  Natural  History  Survey  of  Canada,  which  is  hereby 
repealed. 

Date  of  com-  13.  The  foregoing  provisions  of  this  Act  shall  come  into 
of\cr°  force  on  the  first  day  of  July,  one  thousand  eight  hundred 
and  ninety. 


Hitherto  the  Geological  Survey  has  been  regarded  as  a  branch,  or 
sub-department  of  the  Department  of  the  Interior ;  by  the  present 
Act  it  has  been  made  a  separate  Depai’tment,  and  while  the  official 
designation  of  the  organization  has  been  changed,  no  change  has  taken 
place  in  its  functions  or  in  the  duties  with  which  it  is  charged,  as  set 
forth  in  section  5,  subsections  a,  b,  c  and  d,  and  in  section  8.  By  the 
provisions  of  section  I  it  is  hoped  to  maintain  the  efficiency  and  high 
scientific  standing  of  the  Department,  but  in  order  to  ensure  this  desir¬ 
able  result  a  scale  of  remuneration  should  be  established  in  the  Depart¬ 
ment,  more  in  accordance  than  it  is  at  present  with  that  which  obtains 
elsewhere,  and  even  in  other  departments  of  the  public  service  and  in 
the  universities  of  Canada,  for  acquirements  and  expei’ience  such  as  is 
required  of  the  technical  officers  of  the  Geological  Survey,  and  in  view 
of  the  risks,  hardships  and  responsibilities  they  are  often  called  upon 
to  undertake.  It  should  further  be  borne  in  mind  in  considering  this 
matter  that  the  officers  of  the  Department  are  strictly  prohibited  from 
engaging  in  the  private  practice  of  their  profession,  for  which  there 
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are  many  opportunities,  and  by  which  their  incomes  could  be  often 
largely  augmented.  As  professors  in  the  universities,  there  are  no  such 
restrictions  laid  on  them,  while  the  salaries  are  larger  and  the  vaca¬ 
tions  longer.  The  result  is  that  our  best  and  most  capable  men  seek 
employment  elsewhere.  Since  July,  1887,  four  such  cases  have  occurred. 
Three  of  these  are  now  university  professors  with  considerably  larger 
salaries  than  they  would  have  received  had  they  remained  on  the 
Geological  Survey. 

In  this  connection  it  may  not  be  out  of  place  to  quote  the  words  of 
a  leading  article  which  appeared  in  the  Montreal  Herald  on  the  24th  of 
February,  1885,  as  follows  : — 

“  The  field  of  operations  of  the  Canadian  Geological  Survey  is  so 
vast,  the  interests  involved  .so  great  and  so  far-reaching,  the  stafl’ 
provided  for  the  work  so  weak  numerically,  that  it  is  important  to 
all  the  interests  at  stake  that  such  officers  as  are  called  upon  to  bea)‘ 
the  responsibility  of  the  duties  of  the  Survey,  should  be  the  best 
obtainable,  and  their  salaries  in  keeping  with  their  high  attainments.” 

The  truth  and  applicability  of  the  above  remarks  cannot  be  refuted  ; 
they  are  as  pertinent  now  as  they  were  in  1885,  and,  therefore,  I  ven- 
,ture  to  express  a  hope  that  in  the  consideration  of  the  estimates  for 
the  Department  for  the  ensuing  year,  they  will  receive  due  consideration. 

The  early  part  of  the  year  now  closed  was,  as  usual,  occupied  by 
the  members  of  the  staff  in  the  preparation  of  maps  and  reports,  in 
studying  collections  gathered  during  the  summer,  and  in  otherwise 
working  out  the  results  of  the  observations  made  in  the  field  in  1889. 
Some  of  the  reports  relating  to  this  work  have  already  been  published, 
and  others  are  passing  through  the  press.  These  will  together  con¬ 
stitute  the  Annual  Report,  Vol.  IV.,  1888-89,  to  be  issued  during  the 
winter. 

Those  already  issued  since  the  31st  December,  1889,  are  : — 

Part  A. — Vol.  IV. — 1888-89.  Summary  Report  of  Operations. 

“  B. — Report  on  a  portion  of  the  West  Kootanie  District, 
British  Columbia. — Dawson. 

“  E. — Report  of  Exploration  of  the  Glacial  Lake  Agassiz,  in 
Manitoba. — Upham. 

“  K. — Report  on  the  Mineral  Resources  of  the  Pi’ovince  of 
Quebec. — Ells. 

“  S.— Report  on  the  Mining  and  Mineral  Statistics  of  Canada 

for  1888. — Brumell. 

“  S. — Report  on  the  Mineral  Statistics  and  Mines  for  1889. — 
Ingall. 

“  T. — Annotated  List  of  the  Minerals  occurring  in  Canada. — 
Hoffmann. 
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Early  in  April  arrangements  were  made  to  send  out  fourteen  Held 
parties.  Four  qf  these  parties  worked  in  two  divisions,  thus  making 
practically  eighteen  parties  in  the  field,  distributed  as  follows  : — 


British  Columbia .  2 

North-west  Territories,  Atha¬ 
basca  District .  1 

Manitoba .  2 

Ontario .  2 


Quebec .  4 

New  Brunswick .  1 

Nova  Scotia .  3 

Labrador  .  1 


A  brief  summary  of  the  operations  of  these  several  parties  is  sub¬ 
mitted  herewith,  as  also  of  the  work  done  in  the  several  divisions  of 
the  Department  as  under  : 


1 .  JNIineral  Statistics  and  Mines, 

2.  Chemistry  and  Mineralogy. 

3.  PaliBontology  and  Zoology. 

4.  Botany. 

5.  Entomology. 


6.  Topography  and  Mapping. 

7.  Library.  Sale  and  Distribu¬ 

tion  of  Publications. 

8.  Visitors. 

9.  Staff,  Finances  and  Corres¬ 

pondence. 


The  general  j^rogress  of  the  field  work  has  been  satisfactory,  though 
the  resignation  of  members  of  the  staff,  already  referred  to,  and  others 
having  to  take  up  their  work,  has  occasioned  considerable  delay  in 
completing  maps  and  reports  and  in  the  publication  of  result. 


On  the  17th  of  June  I  left  Ottawa  for  Shelburne,  Nova  Scotia,  to 
visit  the  gold  fields  first  opened  in  1886  at  and  near  Caledonia  Corner, 
and  to  investigate  the  probability  of  the  same  leads  continuing  south¬ 
ward  and  westward,  into  the  county  of  Shelburne,  and  also  to  ascertain 
what  would  be  the  best  plan  of  operation  in  commencing  a  detailed 
examination  and  survey  of  these  western  parts  of  Nova  Scotia  in  con¬ 
nection  with  the  occurrence  of  gold,  in  quartz  veins  or  in  placer  deposits, 
or  in  regard  to  other  economic  minerals.  J  had,  in  1870,  visited  and 
cursorily  examined  the  same  part  of  the  Nova  Scotia  coast,  having  then 
made  detailed  notes  on  a  journey  from  Digby  via  'Weymouth,  Cape  St. 
Mary  and  Salmon  Biver  to  Yarmouth ;  and  thence  to  Tusket,  Shel¬ 
burne,  Liverpool  and  Bridgewater  to  Lunenburg,  the  Ovens  and 
Chester,  returning  to  Bridgewater  and  Liverpool  via  New  Boss  and 
Dalhousie,  and  from  Liverpool  to  Annapolis  via  Caledonia.  The  pre¬ 
sent  trip  has  enabled  me  to  do  little  more  than  refresh  my  memory  and 
to  confirm  the  general  accuracy  of  the  conclusions  then  arrived  at  res¬ 
pecting  the  distribution  of  the  granitic  and  gneissic  rocks  and  the  gold- 
bearing  series,  as  subsequently  delineated  on  the  geological  map. 

On  the  23rd  of  June  a  trip  was  made  28  miles  up  the  I’iver  from 
Shelburne  to  Indian  Fields,  where  some  pits  have  been  sunk  searching 
for  gold.  The  country  here  is  tolerably  open,  much  of  it  flat  and 
swampy  and  covered  with  drift  and  a  fine  granitic  gravel  or  sand,  Avith 
few  exposures  of  the  underlying  rocks,  though  doubtless  such  would  be 
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found  by  following  up  the  beds  of  all  the  brooks  and  small  streams  in 
the  district.  On  the  24th  of  June  I  examined  the  route  from  Shel¬ 
burne  to  Lockeport,  and  thence  via  Sable  River,  Port  Joli  and  Granite 
River  to  Liverpool.  On  the  25th  I  drove  from  Liverpool  to  Caledonia, 
30  miles  inland,  and  found  the  rocks  to  be  alternations  of  the  “  whin  ” 
and  black  slates  of  the  Atlantic  coast  Gold  Series  or  Lower  Cambrian, 
as  indicated  on  the  published  geological  map.  The  gold  field  of  White- 
burn,  six  miles  south-west  of  Caledonia,  was  visited  on  the  26th.  It 
is  of  limited  extent,  on  an  oval  shaped  anticline  outcrop  of  the  lower 
“  whin  ”  rock,  surrounded  by  the  upper  black  slate.  The  veins  are 
parallel  with  the  stratification.  They  are  not  more  than  from  six  to 
nine  inches  thick,  and  therefore  costly  to  work,  as  about  four  feet  of 
hard  barren  rock  has  to  be  mined  in  driving  or  sinking  on  them.  Con¬ 
sequently,  though  the  quartz  is  of  more  than  average  richness  the 
profits  are  not  large.  The  beds  dip  about  45°  to  S.E.  On  the  27th  I 
left  Caledonia  for  Bear  River,  on  the  Annapolis  Basin.  As  regards 
the  extension  or  recurrence  of  anticlines  like  those  in  which  the  Malaga 
and  Whiteburn  leadS'  occur,  further  to  the  south-west,  no  definite 
statement  can  be  made.  That  some  such  areas  should  be  found  in  the 
unsettled  country  where  the  boundaries  of  the  counties  of  Digby,  Yar¬ 
mouth,  Shelburne,  Queen’s  and  Annapolis  meet,  and  especially  along 
the  flanks  of  the  central  granite  mass,  the  limits  of  which  have  not  yet 
been  traced,  but  which  certainly  occupies  a  considerable  area  in  this 
district  and  which  is  crossed  with  a  width  of  ten  or  twelve  miles  on 
the  road  between  Maitland  and  Bear  River,  is  most  probable. 

On  the  2nd  of  July  I  returned  to  Ottawa,  and  then  made  arrange¬ 
ments  with  Professor  Bailey  of  Fredericton,  to  commence  a  detailed 
examination  of  the  south-eastern  coast  of  Nova  Scotia.  His  summary 
report  of  the  work  done  in  pursuance  of  this  arrangement  is  now- 
presented. 

On  the  11th  July,  after  attending  to  correspondence  and  other  de¬ 
partmental  work,  I  left  Ottawa  again  for  Manitoba,  the  North-west 
and  British  Columbia.  Deloraine,  Morden  and  the  Lowe  Farm  w-ere 
visited  in  connection  with  the  water  supply  question.  The  Turtle 
Mountain  coal  field  was  also  examined. 

In  the  summaiy  report  for  1889,  the  well  then  boring  at  Deloraine 
was  referred  to,  and  I  said  :  “  There  seems  every  probability,  when  a 
sufficient  depth  has  been  reached,  a  good  supply  of  artesian  watei'  w'ill 
be  obtained.”  I  was  at  Deloraine  on  the  22nd  of  September,  1889,  and 
the  boring,  then  1,340  feet  deep,  was  progressing,  but  the  available 
funds  were  exhausted.  On  the  29th  of  October,  on  my  arrival  in 
Ottawa,  I  recommended  that  a  further  special  grant  should  be  made 
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to  continue  the  boi’ing  to  the  required  depth,  and  stated  that  water 
might  be  expected  between  1,500  and  1,600  feet.  The  grant  recom¬ 
mended  was  assented  to  and  in  December,  1889,  a  depth  of  1,475  feet 
had  been  reached  when  the  contractor  reported  that  he  could  not  go 
deeper  without  enlarging  the  hole.  The  work  incidental  to  this  oc¬ 
cupied  him  several  months  and  in  July,  1890,  when  I  again  visited 
Deloraine,  I  found  the  hole  had  been  re-bored  to  only  1,180  or  295 
feet  less  than  it  was  in  the  previous  December.  On  the  21st  of  Octo¬ 
ber,  1890,  the  expected  water  was  struck  at  a  depth  of  1,570  feet.  It 
is  of  fairly  good  quality  and  has  since  stood  at  about  8  feet  from  the 
surface.  Unfortunately  at  this  point,  the  soft  mud  began  to  run  in 
and  block  the  hole  and  no  efforts  of  the  contractor  were  successful  in 
clearing  it,  or  in  going  deeper.  It  was  essential  that  this  should  be 
done  to  give  free  flow  to  the  water  and  to  ascertain  whether  it  would 
not  overflow  at  the  surface  when  the  obstructions  referred  to  were  re¬ 
moved.  The  work  requisite  to  effect  this  has  proved  both  difficult  and 
tedious,  but  is  now,  the  31st  December,  1890,  pi’ogressing  favourably 
and  it  is  hoped  will  terminate  satisfactorily  early  in  the  ensuing  year. 

The  total  expenditure  to  date  on  account  of  it  has  been  $8,648.62. 
This  has  been  derived  and  paid  to  the  Deloraine  Well  Finance  Com¬ 
mittee,  who  had  charge  of  the  boring,  as  follows : — 


Raised  by  municipal  loan,  grant  from  the 

Local  Government  and  by  subscription .  .  $4,482  78 
From  Geological  Survey  appropriation, 

1889-90 .  500  00 

From  special  appropriation  of  $2,000  voted 

by  Parliament  in  1890 .  1,997  54 

From  special  appropriation  of  $10,000  voted 

by  Parliament  in  1891  . . .  1,668  30 


$8,648  62 

The  well  is  still  incomplete  and  it  is  impossible  to  state  what  further 
amount  will  be  required  to  complete  it,  but  it  is  hoped  the  cost  in  1891 
will  not  exceed  an  additional  sum  of  $2,000. 

There  seems  little  or  no  hope  of  finding  any  deep  seated  sources  of 
fresh  water  in  the  Red  River  valley,  east  of  the  Pembina  escarpment, 
or  the  first  prairie-step.  In  places,  however,  a  limited  supply  of  fairly 
good  water  is  obtained  from  shallow  wells  sunk  in  the  superficial  de¬ 
posits  of  sand,  clay  and  gravel  with  which  the  region  is  overspread. 
These  deposits  are  very  irregular  in  character  and  vary  greatly  in 
thickness,  ranging  from  0  feet  to  nearly  300.  At  the  Lowe  Farm, 
range  1,  township  4,  section  31,  they  were  penetrated  to  a  depth  of  170 
feet,  leaving  off  in  sand,  with  a  supply  of  salt  water  which  stands  at 
3  feet  from  the  surface.  Seven  miles  to  south-west  on  range  2,  town- 
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ship  4,  section  17,  a  well  was  sunk  205  feet,  the  bottom  being  in 
similar  sand  with  saltwater  which  flows  over  slowly.  Whether  fresh  water 
or  salt  water  will  be  found  in  wells  sunk  in  these  deposits,  within  the 
area  under  consideration  depends,  in  the  first  case,  on  the  occurrence  of 
permeable  strata,  that  are  not  inclosed  between  others  of  an  imper¬ 
meable  character,  but  communicate  with  the  surface,  and  in  the  second 
case,  on  the  character  of  the  beds  which  immediately  overlie  the  rocks 
from  which  the  saline  waters  issue,  with  a  strong  upward  pressure. 
If  these  beds  are  impermeable,  then  no  salt  water  would  be  found  in 
the  wells  above  referred  to  that  do  not  penetrate  into  the  underlying 
salt  water-bearing  strata,  as  is  the  case  at  Rosenfeld,  and  at  Morden, 
where,  last  year,  a  boring  was  made  to  a  depth  of  600  feet,  and  as  had 
been  predicted,  salt  water  only  was  found.  The  upper  strata  of  the 
superficial  deposits  in  the  Red  River  valley  are  largely  impermeable 
dai’k  clays  sometimes  reaching,  as  in  the  Lowe  Farm  wells,  a  thickness 
of  140  feet.  These,  of  course,  prevent  any  direct  downward  percolation 
and  thus  account  both  for  the  original  swampy  condition  of  large  areas- 
in  the  magnificent  fertile  belt  of  country  which  lies  between  the  Red 
River  and  the  base  of  the  Pembina  escarpment,  and  also  for  the 
general  absence,  or  only  very  limited  supply  of  fresh  water  in  the  wells 
of  this  district. 

In  the  Turtle  Mountain  coal  field,  range  24,  township  1 ,  several  pits 
and  bore  holes  have  been  sunk  and  in  all  seams  of  lignite-coal  of  work¬ 
able  thickness  have  been  struck.  In  one  pit,  now  full  of  water,  but 
said  to  be  50'  6"  deep,  strata  are  stated  to  have  been  passed  through 
as  follows  : — 

Feet.  Inches. 


Surface .  3  0 

Dark  clay .  4  0 

Coal .  5  6 

Clay  shale .  10  0 

Coal .  3  6 

Sandy  brown  shale .  6  0 

Soft  whitey  brown  sandstone .  2  0 

Sandy  clay .  6  0 

Coal .  1  6 

Friable  whitey  brown  sandstone .  12  0 

Bored  from  bottom  of  shaft — sandstone .  20  0 


73  6 

In  another  pit,  150  yards  south  of  the  one  above  described  and 
about  15  feet  higher,  the  coal  was  struck  at  40  feet  4'  6"  thick,  then 
12  feet  sandy  shale  and  thin  bands  of  iron  ore;  coal  1'  6",  then  bored 
35  feet  through  sandy  shale;  total  78'  6".  This  is  the  only  pit  from 
which  any  coal  has  been  raised.  An  engine  with  winding  gear  and 
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shaft  house  have  been  erected  here  and  a  few  tons  of  coal  raised. 
This  section  is  probably  the  most  reliable,  and  omitting  the  upper  5'  6" 
seam  of  coal  given  in  the  first  section  which  is  probably  a  mistake — 
the  two  sections  are  much  alike.  The  coal  or  lignite  like  that  of  the 
Souris  at  Roche  Percee  slacks  on  exposure  and  would  not  bear  distant 
transport.  The  seams  probably  underlie  the  whole  of  the  Turtle 
Mountain  except  where  deep  ravines  have  been  cut  out  and  have  been 
filled  in  again  with  the  superficial  drift  deposits.  They  will  probably 
be  found  in  places  in  township  1  from  range  19  to  24.  They  could  be 
mined  at  small  cost,  and  for  use  among  the  settlers  in  the  treeless 
country  to  the  north  and  north-west  between  the  Souris  River  and  the 
Mountain  would  prove  a  cheaper  and  more  economical  fuel  than  wood. 

I  examined  this  district  in  1883,  and  in  the  summary  report  for 
that  year,  page  2,  it  was  stated  “  the  evidence  obtained  clearly  shows 
that  thei’e  is  every  likelihood  of  workable  seams  being  found  here,  as 
on  the  south  flank  of  the  mountains,  at  the  head  of  Willow  Creek  in 
Dakota  a  seam  has  already  been  found  showing  from  3  to  5  feet  of 
lignite  of  fair  average  quality.”  The  seams  now  opened  are  doubtless 
the  extension  of  those  above  referred  to  on  Willow  Creek,  and  as  soon 
as  I’ailways  are  constructed  to  the  mines,  the  lignite  could  be  very 
advantageously  distributed  over  a  wide  extent  of  countiy  in  which 
wood  is  even  now  scarce  and  costly  and  yearly  becoming  more  so. 

Leaving  Manitoba  on  the  3rd  of  July,  the  fii’st  week  in  August  was 
spent  examining  the  sections  between  Banff,  Field  and  Ottertail. 
Several  promising  deposits  of  silver-lead  ore  and  copper  ore  were  opened 
in  this  district  in  1885-87.  Some  of  them  have  changed  hands  since, 
more  than  once,  at  liigh  figures,  but  the  attempts  to  work  them  have 
been  intermittent  and  insignificant.  The  Monarch  mine,  three  miles 
and  a  half  east  of  Field  Station,  is  the  only  one  on  which  any  work 
was  being  done.  At  the  time  of  my  visit  it  was  temporarily  suspended, 
and  the  door  of  the  gallery  and  level  which  have  been  constructed 
around  the  perpendicular  face  of  Tunnel  Mountain  at  800  feet  above 
the  rails  of  the  Canadian  Pacific  railway,  was  locked,  and  I  could  not 
examine  the  mine.  This  portion  of  the  mountains  and  the  mines  that 
have  been  opened  in  them  are  well  described  in  the  Annual  Report  of 
the  Geological  Survey,  Vol.  II.,  Paid  D,  by  Mr.  McConnell,  1886,  and 
in  Vol.  III.,  Part  R,  by  Dr.  Dawson,  1888,  and  my  present  cursory 
examination  has  only  enabled  me  to  verify  and  to  appreciate  the  accu¬ 
racy  of  the  reports  referred  to.  That  so  little  actual  development  has 
been  achieved  on  these  promising  deposits  on  the  Bow  and  Kicking 
Horse  rivers  since  their  discovery  in  1886  is  certainly  to  be  regretted. 
It  may  in  a  great  measure  be  attributed  to  the  high  prices  at  which 
the  claims  ai’e  held,  the  low  grade  of  the  ore  and  the  cost  of  transport 
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to  the  smelter.  The  latter  difficulty  will,  however,  now  be  obviated  by 
the  construction  this  year  of  a  smelter  at  Golden,  already  nearly 
completed. 

A  tine  smelting  plant  has  also  been  erected  on  the  bank  of  the 
Columbia  at  Revelstoke.  It  was  completed  in  the  spring  of  1890,  but 
has  not  yet  been  put  in  operation.  Last  spring  and  summer,  however, 
there  was  no  immediate  prospect  of  a  sufficient  supply  of  ore  being 
available  to  keep  the  smelter  running,  nor  was  there  likely  to  be  till 
the  Sproat-Nelson  railway  was  completed.  This,  it  is  expected,  will  be 
accomplished  this  spring,  and  a  great  stinmlus  will'then  be  given  to 
the  development  and  bond,  fide  working  not  only  of  the  West  Kootanie 
mines.  Nelson,  Toad  Mountain,  Hendryx,  Hot  Springs  and  other.s,  but 
also  to  the  many  promising  but  more  distant  deposits  already  discovered 
in  the  Selkirk  and  Rocky  Mountain  ranges  between  Golden,  on  the 
Columbia,  and  Castle  Mountain,  on  the  Upper  Bow  River.  Seven 
days,  from  the  9th  of  August  to  the  16th,  were  occupied  in  a  trip  to 
Victoria,  including  two  days  with  Dr.  G.  M.  Dawson  at  Kamloops. 

At  Victoria  very  satisfactory  arrangements  were  made  by  which  to 
secure  statistical  and  other  information  respecting  the  progress  of  min¬ 
ing  development  in  the  several  remote  and  scattered  mining  districts 
in  British  Columbia.  To  effect  this  object,  the  Honourable  John 
Robson,  Provincial  Secretary,  very  kindly  issued  the  following  circular 
letter  to  each  of  the  District  Commissioners  of  Mines  : — 

“Victoria,  18th  October,  1891. 

“  Sir, — The  Director  of  the  Geological  Survey  Department,  Ottawa, 
being  desirous  of  obtaining  full  and  prompt  information  appertaining 
to  the  mining  and  quarrying  industries  of  the  province,  has  suggeste 
the  appointment  of  ‘  local  correspondents  ’  as  a  medium  by  which  his 
purpose  can  be  accomplished. 

“  In  response  to  the  desire  expressed  by  Mr.  Selwyn,  I  have  to  request 
that  you  will  act  in  the  capacity  of  local  correspondent  in  your  respec¬ 
tive  district,  your  functions  as  such,  to  consist  in  collecting  general 
information  on  matters  relating  to  new  discoveries,  new  operations 
undertaken,  and  the  progress  of  industries  already  established,  and  em¬ 
bodying  the  results  of  your  inquiries  in  a  letter  at  the  end  of  each 
month.  And  also  to  supply  information  asked  for  in  the  accompanying 
directory  book,  which  has  been  forwarded  by  Mr.  Elfric  Drew  Ingall, 
the  Mining  Engineer  in  charge  of  the  Division  of  Mineral  Statistics 
and  Mines. 

“  It  is  further  requested  that  you  will  commence  to  exercise  your 
functions  on  the  lines  indicated  without  delay,  it  being  clearly  under¬ 
stood  that  your  monthly  letter  to  Ottawa,  will  not  interfere  with  your 
Annual  Report  to  the  Minister  of  Mines. 
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“  All  communications  should  be  addressed  to  the  Geological  Survey 
Department,  Division  of  Mineral  Statistics  and  Mines,  Ottawa,  and 
need  not  be  stamped,  as  all  mail  matter  addressed  to  the  Goveimment 
Departments  in  Ottawa,  is  carried  free  by  the  post  office. 

“  I  am.  Sir,  your  obedient  servant, 

(Signed)  “JOHN  ROBSON, 

“  Provincial  Secretary^ 

In  response,  already  some  valuable  and  interesting  information  has 
been  received,  and  the  Mining  Bureau  of  the  Department  may  now 
■expect  to  be  fairly  well  posted  on  mineral  production  and  mining 
development  in  British  Columbia. 

Returning  eastward  to  Illecillewaet  on  the  16th  of  August,  the  next 
day  was  occupied  in  a  visit  to  the  Lanark  and  Maple  Leaf  mines  situ¬ 
ated  3,000  feet  above  the  railway.  Except  driving  a  prospecting- 
tunnel,  then  in  progress,  to  cut  the  leads  at  a  lower  level,  not  much 
work  has  been  done  and  no  important  developments  appear  to  have 
been  made  since  the  date  of  my  visit  in  1886.  On  the  18th  I  visited 
the  newly  opened  Gold  Hill  camp.  A  good  pack  trail  to  this  camp  has 
been  made  by  the  Provincial  Government  ;  it  starts  from  the  right 
bank  of  the  Illecillewaet  at  about  five  miles  above  the  village  and 
ascends  rapidly  for  three  miles  and  a  half  in  a  northerly  direction  to 
about  2,800  or  3,000  feet  above  Illecillewaet.  The  country  is  quite 
open  and  well  grassed  with  scattered  groves  of  spruce  and  fir  in  shelter¬ 
ed  places.  The  whole  ridge  was  marked  off  in  claims,  and  a  number 
■of  small  openings  had  been  made,  nearly  all  on  bands  of  a  rusty  red 
weathering  calcareo-magnesian  rock  associated  with  dark  calcareous 
and  brown  shades  or  schists,  very  similar  to  those  seen  in  the  section 
on  the  railway  in  the  vicinity  of  Illecillewaet ;  irregular  and  mostly  thin 
bands  of  galena  are  seen  in  all  the  openings.  "VVhat  those  veins  may 
turn  out  when  further  developed  it  is  impossible  to  predict.  As  regards 
most  of  them,  however,  my  impression  of  their  probable  value  was  not 
favourable.  The  ridge  on  which  they  are  situated  is  a  triangular  block 
of  country  about  twelve  miles  long  which  lies  between  the  Illecillewaet 
River  and  its  north  branch  and  in  which  also  the  Lanark  Maple  Leaf 
and  other  mines  are  situated.  The  dip  is  fairly  regular  to  E.N.E. 
<C35°-85°,  the  veins  run  with  the  strike  ;  but  in  dip  appear  often  to 
pass  from  one  bed  plane  to  another,  and  are  probably  more  nearly  coin¬ 
cident  with  the  planes  of  schistosity  or  cleavage  than  with  those  of 
bedding.  In  my  Summary  Report  for  1887  in  reference  to  the  lllecil- 
lew-aet  black  slates  it  was  suggested  they  might  be  of  Silurian 
(Ordovician)  age.  It  is  now  almost  certain  they  are  near  the  base  of 
the  Cambrian  and  probably  represent  nearly  the  horizon  of  the  silver- 
bearing  Animikie  rocks  of  Lake  Superior ;  beneath  them  there  is  a 
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^reat  thickness  of  flaggy,  brown  and  grey  quartzites  and  gneissic  schists 
becoming  more  granitoid  and  crystalline  to  the  westward.  Much 
more  detailed  examinations,  however,  are  required  in  eastern  and  south¬ 
eastern  British  Columbia  before  the  precise  relations  of  the  diflerent 
groups  of  strata  can  be  definitely  determined. 

At  Albert  Canon,  near  the  base  of  the  Illecillewaet  dark  slaty  series, 
is  a  bed  of  excellent  crystalline  grey  limestone  apparently  about  25  to 
40  feet  thick,  it  crosses  the  rails  at  the  look-out  platform  with  a  dip  of 
about  30°  to  N.N.E.  and  is  very  favourably  situated  for  the  establish¬ 
ment  of  a  lime-burning  industry.  The  occurrence  of  limestone  in  this 
region  was  not  known  when  I  mentioned  it  to  gentlemen  in  Revelstoke. 
All  the  lime  hitherto  used  there,  and  for  considerable  distances  botli 
east  and  west,  having  been  brought  from  the  Pacific  coast. 

From  the  21st  to  the  29th  of  August  was  devoted  to  a  trip  from 
Revelstoke  to  the  Kootanie  mining  camps,  Sproat,  Nelson,  Hendryx 
and  Hot  Springs.  For  description  and  map  of  the  district.  Part  B.  of 
the  Annual  Report,  Vol.  IV.,  ’89-90,  can  be  referred  to  and  my  brief 
visit  does  not  enable  me  to  add  anything  of  importance  to  Dr.  Dawson’s 
report  above  referred  to.  I  may,  however,  express  an  opinion  from 
what  I  saw  that  the  mines  in  this  district  will  prove  much  richer  and 
more  permanent  than  those  of  the  Illecillewaet  district.  My  reason 
for  so  thinking  being  based  on  the  fact  that  experience  has  shown  that 
the  association  of  granitoid  and  other  crystalline  rocks,  porphyries,  fel- 
sites,  diabases,  &c.,  generally  exerts  a  favourable  influence  on  the  pro¬ 
ductiveness  of  metalliferous  deposits,  and  that,  while  such  rocks  are 
abundant  in  the  Kootanie  district,  they  appear  to  be  entirely  wanting 
or  of  very  exceptional  occurrence,  in  the  ranges  at  the  sources  of  the 
Bow  and  the  Kicking  Horse  or  Wapta  rivers.  As,  however,  they 
often  occur  in  narrow  bands  or  dykes  they  easily  escape  the  notice  of 
prospectors  ;  they  should,  therefore,  be  carefully  looked  for,  as  in  the 
richest  mining  districts  to  the  south,  they  almost  invariably  accompany 
and  are  indicative  of  the  most  productive  ore  bodies. 

On  the  29th  of  August,  a  short  time  was  spent  at  Canmore  to  look 
at  the  coal  mines  newly  opened  there  on  the  seams  on  the  right  bank 
of  the  river  described,  pages  B-132  and  133,  Annual  Report,  Geolo¬ 
gical  Survey,  Vol.  I.,  1885.  The  three-feet  seam  is  now  being  worked 
by  a  slope  which  starts  on  a  terrace  about  200  feet  above  the  river, 
where  a  small  outcrop  of  the  measures  is  exposed  dipping  50°  to  60°  to 
westward.  In  a  level  being  driven  into  the  hill  to  cross-cut  the  seams, 
about  100  feet  below  the  slope,  the  dark  shales  associated  with 
the  coal  had  been  struck  at  about  30  feet  in  dipping  30°  to 
north-east,  so  that  there  must  be  either  a  fault  or  a  steep  anticlinal 
fold  along  the  face  of  the  hill.  The  coal  is  much  ci'ushed  and  slicken- 
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sided.  It  is  apparently  a  semi-anthracite,  like  that  from  Cascade 
River — see  analysis,  Part  M.,  Annual  Report,  Geological  Survey,  Yol. 
I.,  1885.  There  can  be  little  doubt  that  the  Canmore  seams  are  the 
extension  of  those  of  Cascade  Rivei’  and  Anthracite  on  the  opposite 
side  of  the  Bow  River  valley.  The  mine  is  already  connected  by  a 
branch  railway  with  the  station  at  Canmore  ;  an  incline  tramway  and 
shipping  stages  have  been  constructed  at  the  mine  and  there  is  now 
every  convenience  for  handling  a  large  output. 

On  the  30th  of  August  I  left  Calgary  for  Macleod,  with  the  intention 
of  visiting  the  Crow's  Nest  Pass  petroleum  disco vei'ies,  liut  being  un¬ 
fortunately  prevented  from  doing  so,  returned  via  Lethbridge  and 
Dunmore  to  Manitoba  and  after  again  visiting  the  Deloi'aine  boring 
reached  Ottawa  on  the  19th  of  September. 

The  greater  part  of  October  and  up  to  the  5th  of  November,  was 
occupied  with  matters  relating  to  the  formal  invitation  from  the  Can¬ 
adian  Government  to  the  members  of  the  Iron  and  Steel  Institute  of 
Great  Britain  and  the  Association  of  German  Iron  IMasters,  then  assem¬ 
bled  in  New  York,  to  visit  Canada.  Nearly  100  membei’s  accepted 
the  invitation  and  on  the  29th  of  October,  they  were  received  at 
Niagara  by  a  committee  on  behalf  of  the  Canadian  Government  and 
were  accompanied  thence  vid  Hamilton,  Toronto  and  Sudbury  to 
Ottawa  and  IMontreal. 


Dr.  G.  M.  Dawson  left  Ottawa  for  field  work  in  the  southern  part 
of  the  province  of  British  Columbia  on  the  5th  of  June,  returning  on 
the  28th  of  October.  He  w'as  assisted  as  before  by  Mr.  J.  McEvoy, 
and  for  a  portion  of  the  season  by  Mr.  A.  T.  Kirkpatrick.  Dr. 
Dawson  furnishes  the  followdng  summary  of  the  work  carried  out : — 

“  At  the  conclusion  of  held  work  in  1889,  there  still  remained  a  part 
of  the  area  comprised  in  the  ‘  Kamloops  sheet  ’  of  the  geological  map 
which  had  not  been  examined,  and  for  which  both  geological  and  topo¬ 
graphical  information  was  required.  This  portion  of  the  area  of  the 
proposed  map  included  a  belt  of  mountainous  country  to  the  west  of 
the  Fraser  River,  together  with  several  other  smaller  separated  areas, 
and  the  work  necessary  for  the  completion  of  the  sheet  naturally  hrst 
received  attention.  As  in  former  years,  the  topographical  work  was 
carried  out  chiefly  by  Mr.  McEvoy,  while  the  concurrent  geological 
examinations  occupied  the  greater  part  of  my  own  time.  The  size  and 
boundaries  of  the  Kamloops  sheet  having  been  noted  in  the  last  Sum¬ 
mary  Report  (p.  7),  need  not  here  be  fui’ther  alluded  to. 

“  After  finishing  the  work  above  referred  to,  necessary  for  the  com¬ 
pletion  of  this  sheet  to  the  degree  of  accuracy  and  detail  Avhich  appears 
to  be  at  present  practically  requisite,  some  time  was  spent  on  the  area 
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of  the  adjoining  sheet  to  the  east,  which  it  is  proposed  to  designate  the 
‘  Shuswap  sheet,’  and  before  returning,  in  the  autumn,  a  preliminary 
examination  was  also  made  of  the  geological  section  found  in  the  Sel¬ 
kirk  Mountains  in  the  vicinity  of  the  line  of  the  Canadian  Pacific 
Railway.  This  examination  was  undertaken  principally  witli  the 
object  of  connecting  our  knowledge  <.)f  the  rocks  of  the  Interior  Plateau 
(in  the  area  of  which  the  Kamloops  sheet  and  most  (jf  the  Shuswap 
sheet  are  included)  with  that  of  the  foi-mations  of  the  Rocky  Mount¬ 
ains  proper,  where  pala'ontological  evidences  of  age  are  more  abundant 
and  in  which  one  section  has  been  carefully  examined  and  described 
by  Mr.  McConnell.  Part  D,  Annual  Report,  Geological  Survey,  Vol. 
II.,  1886. 

“  The  working  up  of  the  topographical  and  geological  data  obtained 
for  the  Kamloops  sheet,  the  plotting  of  sections  and  study  of  specimens 
brought  back,  are  now  in  progress  in  the  office,  and  will  fully  occupy 
the  entire  winter.  No  detailed  report  can  be  pi'epared  till  this  work 
shall  have  been  completed,  but  some  points  connected  with  last  sum¬ 
mer’s  field  operations  may  be  mentioned. 

“It  was  found  impossible  to  examine  in  much  detail  the  Alpine  re¬ 
gion  to  the  west  of  the  Fraser,  constituting  the  eastern  border  of  the 
great  Cascade  or  Coast  Range  of  British  Columbia,  without  the  expend¬ 
iture  of  a  large  amount  of  time  ;  and  as  the  rocks  were  found  to  con¬ 
sist  for  the  most  part  of  gray  granites,  monotonous  in  character  and 
apparently  of  no  economic  importance,  it  was  considered  sufficient  to 
gain  a  general  knowledge  of  this  region.  In  1889,  several  high  sum¬ 
mits  opposite  the  eastern  front  of  this  range  and  to  the  east  of  tl.e 
Fraser  valley  had  been  occupied  as  transit  stations  and  observation 
points,  but  in  consequence  of  stoi'uiy  weather  and  the  smoky  state  of 
the  atmosphere,  even  the  main  features  of  the  range  had  been  very  im¬ 
perfectly  seen  or  delineated.  To  fix  the  main  peaks  in  the  range,  two 
additional  summits,  each  about  6,000  feet  in  height,  were  first  occupied 
one  being  to  the  north  and  the  other  to  the  south  of  Lytton,  and  both 
on  the  east  side  of  the  Fraser.  The  Fraser  River  was  then  crossed  at 
Lytton  and  three  summits  in  the  eastern  pai't  of  the  Coast  Range  it¬ 
self  were  successively  occupied  as  transit  stations  and  look-out  points, 
the  heights  of  these  being  8,130,  8,960  and  7,430  feet  respectively. 
Some  excursions  were  also  made  in  the  range,  and  the  entire  belt  of 
foot-hills  betwe°n  its  base  and  the  Fraser  was  examined.  In  the 
course  of  this  work  several  zones  of  schistose  rocks  which  traveise  the 
granites  were  outlined  and  the  border  of  the  Ci-etaceous  rocks  was  de¬ 
finitely  located  for  the  whole  distance.  These  latter  rocks  occur  in  the 
form  of  a  long  narrow  trough  (very  imperfectly  shown  on  the  general 
map  of  1877),  which  is  followed  by  the  Fraser  River.  They  are  most- 
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ly  of  Earlier  Cretaceous  age,  being  equivalent  to  the  Queen-Charlotte 
Islands  and  Ivootanie  series,*  and  to  the  Shasta  group  of  California. 
A  small  collection  of  fossil  plants  obtained  at  one  place  appears,  how¬ 
ever,  to  show  that  strata  as  ne^v  as  those  of  the  Dakota  series  are  also 
included.  The  occurrence  of  these  plant  remains,  together  with  the 
presence  of  carbonaceous  shales  in  several  places,  affords  some  reason 
to  hope  that  coal  may  exist  in  some  part  of  the  area  occupied  by  the 
Cretaceous  rocks  in  this  portion  of  the  province,  though  none  has  so 
far  been  discovered. 

“  A  good  general  idea  of  the  character  of  that  part  of  the  Coast 
Range  which  lies  between  the  Fraser  and  Harrison  and  Lillooet  Lakes, 
to  the  west  of  the  Kamloops  sheet,  was  gained  from  the  high  peaks 
ascended.  The  culminating  mountains  are  rough  and  wide  in  outline, 
and  though  none  of  them  are  specially  dominant  in  altitude,  sevei’al 
attain  or  somewhat  exceed  a  height  of  10,000  feet.  They  include  very 
extensive  snow-fields  and  numerous  small  glaciers,  and  will  afford  an 
interesting  and  not  extremely  difficult  field  for  alpine  climbing  and 
exploration. 

“  Later  in  the  summer  a  log-survey  of  Kuk-waus  or  Bonaparte  Lake 
was  made.  This  lake  was  seen  by  Mr.  McEvoy  in  1889,  but  has  not 
appeared  on  any  published  map.  It  lies  forty  miles  north  of  Kamloops 
and  proved  to  be  ten  miles  in  length.  The  Bonaparte  River  issues  as 
a  small  stream  from  its  west  end,  and  the  rocks  along  its  shores  are 
entirely  granitic,  though  Tei’tiary  basalt  caps  many  of  the  hills  at  no 
great  distance  from  it.  On  the  south  from  this  lake  the  eroded  edge 
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of  the  basaltic  rocks  to  the  west  of  the  Korth  Thompson  was  traced 
in  detail. 

“  While  the  volcanic  rocks  of  the  Tertiary,  just  alluded  to,  and 
which  cover  large  parts  of  the  Kamloops  sheet,  often  rest  directly  on 
granites  or  other  ancient  rocks,  they  also  in  certain  districts  form  the 
upper  member  of  a  Tertiary  series  of  some  thickness,  of  which  the 
lower  part  consists  of  ordinary  stratified  rocks  locally  characterized  by 
the  occurrence  of  coal  or  lignite.  One  of  the  more  important  results  of 
the  work  now  done  on  this  sheet,  is  the  definition  of  the  areas  in  which 
such  fuels  exist  or  in  which  they  may  be  sought  for  with  reasonable 
prospects  of  success. 

“  The  best  known  occurrences  of  coal  or  lignite  in  the  area  of  the 
Kamloops  sheet  or  in  its  immediate  vicinity  are  those  on  the  Nicola 
and  North  Thompson  rivers  and  Hat  Creek  with  that  near  the  town  of 
Kamloops.  These  have  already  been  described,  and  no  new  facts  of 
importance  concerning  them  can  be  obtained  till  further  exploratory 
work  has  been  carried  out  by  boring  or  otherwise.  A  reported  coal 
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discovery  on  the  Bonaparte,  within  a  few  miles  of  Ashcroft,  was 
visited,  but  proved  to  be  unimportant,  because  of  tlie  thinness  of  the 
seam,  and  the  very  small  area  of  the  Tertiary  outlier  in  which  it  is  con¬ 
tained.  It  is,  however,  of  interest  as  showing  the  occurrence  of  coal 
in  the  base  of  the  Tertiary  rocks  of  this  vicinity,  and  points  to  the 
desirability  of  testing  the  adjacent  larger  Tertiary  areas  by  boring,  for 
which  a  site  might  be  chosen  to  the  north  of  the  road  between  Cache 
Creek  and  Eight-Mile  Creek.  The  further  investigation  of  the  coal¬ 
bearing  basin  near  the  town  of  Kamloops,  should  be  made  by  boring- 
near  the  line  of  railway  and  west  of  the  town,  or  on  the  opposite  side 
of  the  lake  neai-  the  point  at  which  the  main  irrigation  ditch  leaves  the 
Tranquille  River.  A  boring  near  the  mouth  of  the  Nicola  would  alscj 
be  desirable,  in  order  to  test  the  possible  extension  of  coal  westward 
from  the  known  outcrops  near  the  mouth  of  the  Cold  water,  to  the 
Thompson  ;  while  a  boring  in  the  western  edge  of  the  Tertiary  near  the 
mouth  of  the  Nicoamen  River,  below  Spence’s  Bi'idge,  would  not  be 
without  importance  in  the  same  connection. 

“  The  metalliferous  deposits  in  the  vicinity  of  Stump  Lake,  referred 
to  in  the  Summary  Report  for  1888  (p.  8)  and  in  the  Mineral  Wealth 
of  British  Columbia  (p.  69  R.),  notwithstanding  the  favourable  con¬ 
ditions  for  their  development  and  the  high  assay  value  of  some  of  the 
ores,  have  not  yet  assumed  a  position  of  permanent  importance.  The 
Nicola  Mining  and  Milling  Company  have  now  sunk  in  the  ‘Joshua’ 
shaft  to  a  depth  of  about  400  feet,  and  have  done  considerable  drifting, 
for  the  purpose  of  exploration,  but  with  this  exception  ‘  assessment 
work  ’  only  has  been  carried  out  on  the  various  claims  taken  up  in  this 
vicinity.  The  general  parallelism  and  the  evident  connection  of  the 
veins  of  this  locality  with  the  outline  of  the  great  granitic  area  to  the 
west  rendering  it  important  that  this  should  be  done,  the  remaining 
part  of  the  line  of  contact  of  this  granite  with  the  stratified  rocks  was 
traced  in  detail.  The  vicinity  of  this  line  of  contact,  like  that  of 
several  other  similar  contact  lines  and  numerous  places  not  distinctly 
comrected  with  granitic  masses,  is  characterized  by  a  great  abundance 
of  vein  quartz.  Many  specimens  of  such  veins  have  been  collected  for 
the  purpose  of  assay,  the  results  of  which  it  is  hoped  will  afford  some 
definite  information  as  to  the  habitus  and  mode  of  occurrence  of  the 
gold  and  silver  ores. 

“  A  point  of  some  interest  in  connection  with  the  stratigraphy  of  the 
Kamloops  sheet,  is  the  discovery  of  fossils  representing  the  character¬ 
istic  Alpine  Trias  fauna,  which  was  made  last  summer  in  the  hills  north¬ 
east  of  Savona.  The  evidence  heretofore  obtained  pointing  to  the 
existence  of  these  rocks  in  this  part  of  the  Interior  Plateau  region  had 
been  rather  imperfect. 
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“  In  the  course  of  the  preliminary  work  done  on  the  Shuswap  sheet, 
the  Monashee  Mine,  situated  on  the  watershed  between  Cherry  Creek 
and  Kettle  River,  in  process  of  development  by  Mr.  D.  Mclntyi'e,  was 
visited.  There  are  at  this  place  several  distinct  veins  of  auriferous 
quartz  in  which  specks  of  free  gold  are  frequently  visible.  These  veins, 
in  which  points  of  gold  are  often  visible,  traverse  Monashee  Mountain, 
composed  of  quartzite,  diabase  (?)  and  limestone  strata,  near  to  the 
margin  of  a  wide  granitic  mass,  which  lies  to  the  south.  Several  small 
tunnels  and  openings  have  been  made  on  the  veins,  and  a  small  mill 
has  been  erected  with  a  view  to  commencing  work  on  the  ore  in  the 
spring.  A  number  of  small  specimens  selected  from  the  ore  at  the 
mouth  of  the  principal  working  drift  at  this  place,  have  been  proved 
on  assay  by  IMr.  Hoffmann,  to  contain,  gold  0  583  oz  ,  silver  2'683  oz. 
to  the  ton. 

“  The  preliminary  examination  of  the  section  across  the  Selkirk 
Range,  near  the  line  of  railway,  which  has  already  been  alluded  to, 
shows  that  the  western  part  of  this  portion  of  the  range  consists  of 
gneissic  rocks  and  other  crystalline  schists  of  the  Shuswap  series,*  pro¬ 
bably  Archtean.  Above  these,  and  further  to  the  east,  is  a  mass  of 
rocks  composed  principally  of  dark  argillites,  passing  into  micaceous 
schists,  with  a  thickness  of  about  15,000  feet.  These  evidently  rep  re. 
sent  the  Kisconlith  series  of  the  Interior  Plateau  and  correspond  in  a 
general  way  to  the  Bow  River  series  of  the  Rocky  Mountains.  The 
argentiferous  lead  ores  of  the  vicinity  of  Illecillewaet  occur  in  these 
rocks,  which  are  believed  to  be  of  Lower  Cambrian  age. 

“  Overlying  the  Nisconlith  series  and  forming  a  great  synclinal  in 
the  axial  part  of  the  range,  is  a  series  chiefly  composed  of  schists  and 
quartzites,  with  apparently  a  total  thickness  of  about  25,000  feet. 
This  is  believed  to  correspond  to  tbe  Adams  Lake  schists  on  the  west, 
and  to  the  Castle  Mountain  group,  with  a  portion  of  the  upper  part  of 
theBowRiver  group  in  the  Rocky  Mountains,  and  very  probably  includes 
beds  I’anging  in  age  from  the  Lower  Cambrian  to  the  Cambro-Silurian. 
Still  newer  strata  appear  to  be  represented  on  the  eastern  flanks  of  the 
Selkirk  Range,  probably  representing  the  Graptolitic  shales  and  Haly- 
sites  beds  of  the  Rocky  Mountain  section.  The  partial  correlation  of 
the  beds  of  the  Rocky  Mountains  proper  with  those  of  the  Interior 
Plateau  which  this  section  enables  us  to  reach,  is  a  point  of  some  im¬ 
portance,  but  the  Selkirk  and  Columbian  ranges  require  to  be  studied 
in  greater  detail  before  the  different  parts  of  the  Cordillera  in  British 
Columbia  can  be  satisfactorily  compared.” 


See  Report  on  a  Portion  of  West  Kootanie  District,  1889,  p.  31 B. 
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Mr.  McConnell  left  Ottawa  on  the  2nd  of  May  to  continue  the  ex¬ 
ploration  of  the  Athabasca  petroleum  region,  commenced  in  1889. 
(See  pp.  10  to  12  of  the  Summary  Report  for  1889.)  On  this  season’s 
work  he  reports  as  follows  : — 

“  On  the  19th  of  May  I  left  Athabasca  Landing,  ninety  miles  north  of 
Edmonton,  with  one  canoe  and  two  men.  It  was  considered  advisable  to 
utilize  the  early  part  of  the  season  in  examining  as  many  of  the  trib¬ 
utary  streams  as  possible,  as  after  July  most  of  these  become  unnavig- 
able,  therefore  little  work  was  attempted  in  descending  the  river. 
Records  of  a  number  of  interesting  sections  were,  however,  obtained  at 
various  points. 

“  We  reached  Fort  Chipewyan,  on  Lake  Athabasca,  on  the  3rd  of 
June,  and  on  the  15th  left  for  the  Birch  Mountains.  We  ascended  the 
Quatre  Fourche  Fork  of  Peace  River,  crossed  Lake  Mammawee  and 
then  by  utilizing  a  number  of  old  river  channels  and  making  a  few 
short  portages  reached  Lake  Claire.  This  lake,  together  with  Lake 
Mammawee  and  a  large  number  of  smaller  water  basins,  occupies  the 
delta-plain  which  stretches  from  the  west  end  of  Lake  Athabasca  far 
up  the  Athabasca  and  the  Peace.  They  represent  portions  of  Lake 
Athabasca  separated  from  the  main  basin  by  accumulations  of  stream 
detritus.  They  are  everywhere  very  shallow,  and  at  ordinary  stages 
of  the  water  seldom  exceed  nine  feet  in  depth  even  in  their  deepest 
parts.  In  seasons  of  exceptionally  high  water  the  low  marshy  plain 
separating  them  from  the  main  lake  and  from  each  other  is  flooded,  and 
they  become  united  into  one  broad  sheet  of  water.  Lake  Claire  is  the 
largest  of  the  group,  and  has  a  width  of  from  ten  to  fifteen  miles  and 
a  length  of  from  twenty-five  to  thirty  miles.  The  northern  part  has 
not  yet  been  surveyed.  The  shore  line  is  irregular  and  is  broken  by  a 
succession  of  long  points  and  deep  bays.  At  Pointe  de  Roche  on  the 
west  side  of  the  lake  a  greyish,  granular  limestone  is  exposed  which 
holds  Atrypa  reticularis  and  is  probably  a  continuation  of  the  same 
Devonian  limestone  which  is  found  along  the  Athabasca.  This  was 
the  only  exposure  of  the  older  rocks  noticed  on  the  part  of  the  lake 
examined. 

“  The  two  principal  streams  flowing  into  Lake  Claire  are  Cut-bank 
River  and  Birch  River,  both  of  which  head  in  the  Birch  Mountains, 
the  former  draining  the  eastern  and  the  latter  the  western  slopes  of 
the  range.  I  ascended  both  these  streams  for  some  distance.  Cut- 
bank  River  was  followed  for  about  thirty  miles  by  the  course  of  the 
stream,  but  probably  not  more  than  fifteen  miles  in  a  straight  line,  and 
then  leaving  the  main  stream  I  followed  a  tributary  which  led  through 
a  deep  valley  directly  into  the  Birch  Mountain  plateau.  In  the  lower 
part  of  Cut-bank  River  Devonian  limestones  cross  the  valley  at  several 
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points  and  form  small  rapids,  but  in  the  upper  part  only  recent  sands 
and  clays  are  seen. 

“  The  Birch  Mountains  were  examined  for  the  first  time  during  the 
present  season’s  exploration.  They  consist  of  an  elevated  plateau,  Tun¬ 
ing  in  a  north-and-south  direction,  or  nearly  parallel  to  the  course  of 
the  Athabasca,  from  which  they  are  separated  by  a  flat,  fifteen  to 
twenty  miles  wide.  The  plateau  is  from  fifteen  to  thirty  miles  wide. 
The  surface  is  undulating  and  is  broken  by  numei’ous  lakes,  most  of 
which  drain  eastward  into  the  Athabasca.  Around  the  northern  end 
the  slopes  are  steep,  and  the  highest  points  rise  to  an  elevation  of  about 
1,200  feet  above  Lake  Claire,  or  about  2,000  feet  above  the  sea. 
Further  to  the  south  the  slopes  become  less  abrupt  and  the- relative 
elevation  above  the  bordering  plains  is  also  somewhat  less. 

“Genetically  the  Birch  Mountains  are  simply  a  denudation  plateau 
and  consist  of  almost  horizontal  Cretaceous  strata.  A  band  of  yel¬ 
lowish  and  greyish  sands  and  soft  sandstones  outcrops  at  various 
points  around  the  northern  end  of  the  hills.  These  beds  are  destitute 
of  fossils,  but  were  referred  on  stratigraphical  grounds  to  the  horizon 
of  the  Niobrara.  They  contain  small  coaly  seams,  and  some  of  the  beds 
are  blackened  with  bituminous  matter,  and  resemble  in  this  respect  the 
.Dakota  tai’-bearing  sandsfound  along  the  Athabasca.  Thesands  exposed 
here  have  a  thickness  of  200  feet,  but  the  base  was  not  seen.  They 
are  overlaid  by  150  feet  of  dark  Pierre  shales.  The  beds  underlying 
the  Niobrara  and  forming  the  base  of  the  mountains  were  concealed  at 
the  point  examined. 

“  Birch  Biver  and  one  of  its  tributaries.  Swift-current  Creek,  were 
explored  for  some  distance,  but  offered  little  geological  information,  as 
they  have  not  cut  through  the  alluvial  mantle  which  covers  in  this 
region  the  older  rocks. 

“  After  returning  from  Birch  Elver  I  coasted  along  the  southern 
shore  of  Lake  Athabasca  as  far  as  Point  "William,  where  I  was  stopped 
by  the  ice  (June  25).  This  shore  as  a  rule  is  low,  and  is  bordered  for 
long  distances  by  low  bluffs  of  stratified  sands  and  clays.  At  Pointe 
de  Roche,  and  at  a  conple  of  other  places,  the  basement  rocks  come  to 
the  surface  and  were  found  to  consist  of  a  granular  siliceous  sandstone 
which,  from  its  general  character  and  position  may  be  referred  to  the 
Cambrian,  and  probably  belongs  to  one  of  the  lower  divisions  of  this 
system.  For  reference  it  may  be  called  the  ‘  Athabasca  sandstone.’ 
No  fossils  were  found  in  it,  nor  was  its  contact  with  the  overlying  or 
underlying  rocks  observed.  This  sandstone  is  usually  coarsely  granu¬ 
lar  in  texture,  but  occasionally  passes  into  a  fine-grained  conglomer¬ 
ate.  Its  colour  varies  from  white  to  dull  red.  Its  bedding  planes 
have  been  obliterated,  but  its  general  horizontal  attitude  is  betrayed 
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by  the  textural  differences.  It  is  cut  by  two  systems  of  jointage 
planes,  and  in  weathering  breaks  up  into  huge  blocks,  some  of  which 
contain  several  hundred  cubic  yards  of  matei'ial.  Numerous  fragments, 
.some  of  large  size,  of  a  mottled  rather  fine-grained  sandstone,  some¬ 
what  similar  in  appearance  to  that  occurring  at  Sault  Ste.  Marie  were 
noticed  strewn  along  the  beach,  but  were  not  found  hi  situ.  The 
Athabasca  sandstone  apparently  extends  all  along  the  southern  shore 
of  Lake  Athabasca,  as  specimens  brought  by  Mr.  Cochrane  in  1882, 
from  the  east  end  of  the  lake  cannot  be  distinguished  in  appearance 
from  those  collected  at  Pointe  de  Roche  and  neighbouring  localities. 
Its  extension  southwards  cannot  be  as  yet  approximately  determined. 
On  the  north,  its  junction  with  the  Archsean  is  concealed  beneath  the 
waters  of  Lake  Athabasca. 

“  After  leaving  the  lake,  I  ascended  the  Athabasca  River,  and  on  the 
waj'^  up  examined  portions  of  Muskeg  River,  Lower  Steep-bank  River, 
of  Dr.  Bell’s  map,  Jackfish  River,  Steep-bank  River,  Red  River  and 
the  North  Pembina.  A  second  trip  was  also  made  into  the  Birch 
Mountains,  with  Moose  Lake  situated  on  the  summit  of  the  range  for 
its  objective  point.  At  the  lake  I  was  fortunate  enough  to  obtain  a 
couple  of  birch  bark  canoes,  and  on  the  return  journey.  Moose  River, 
the  outlet  of  Moose  Lake,  was  followed  in  its  headlong  career  down 
the  mountain  side  and  across  the  bordering  plain  to  near  its  junction 
with  the  Athabasca.  This  river  has  a  fall  of  1,200  feet  in 
about  thirty  miles,  and  in  its  course  cuts  through  all  the  Cretaceous 
strata  from  the  Pierre  shales  down  to  the  Dakota  sands. 

“  The  valley  of  the  Athabasca  for  a  hundred  miles  above  Lake  Atha¬ 
basca  shows  only  alluvial  sands,  and  the  boulder-clays  associated  with 
stratified  sands  and  gravels.  Beds  of  rolled  tar-sand  pebbles  occur  in 
the  latter  in  a  number  of  places.  A  coarse  gravel  bed  which  immedi¬ 
ately  underlies  the  surface,  and  overlies  the  boulder  clay  was  found  to 
be  completely  saturated  with  soft  tar.  Ten  miles  below  Calumet  River 
the  Devonian  limestone  rises  to  the  surface  of  the  valley  from  beneath 
the  glacial  beds  and  almost  immediately  afterwards  is  overlaid  by  the 
tar-bearing  sands  of  the  Cretaceous.  From  this  point  the  Devonian 
limestones  undulating  at  low  angles,  and  accompanied  by  the  tar-sands, 
are  exposed  at  frequent  intervals  as  far  as  Crooked  Rapid,  a  distance 
of  about  eighty  miles.  At  Crooked  Rapid  they  become  affected  by  a 
slight  south-westerly  dip  and  sink  below  the  surface  of  the  valley,  and 
eight  miles  farther  on,  at  Boiler  Rapid,  the  tar-sands  disappear,  and  are 
replaced  by  higher  divisions  of  the  Cretaceous. 

“  The  tar-sands  mentioned  above  belong  to  the  Dakota  formation 
and  constitute  in  this  region  the  basal  member  of  the  Cretaceous  sys¬ 
tem.  They  I’est  uncomformably  on  the  Devonian  limestones.  _  Litho- 
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logically  they  may  be  described  as  soft  sandstone,  the  cementing 
material  of  which  is  a  bitumen  or  inspissated  petroleum  derived  from 
the  underlying  limestones.  The  sands  are  siliceous  and  usually  rather 
fine-grained,  but  also  grade  occasionally  into  a  coherent  grit.  The 
eastern  boundary  of  the  tar-sands  was  not  precisely  defined,  but  their 
outcrop  was  estimated  to  have  a  minimum  distribution  of  fully  1,000 
square  miles.  In  thickness  they  vary  from  150  to  225  feet.  The  tar 
is  unequally  distributed  through  the  sands,  in  some  places  merely  stain¬ 
ing  the  grains,  but  in  most  of  the  sections  examined  it  is  present  in 
sufficient  quantity  to  render  the  whole  mass  more  or  less  plastic.  An 
analysis  by  Mr.  Hoffmann  of  a  specimen  collected  some  years  ago  by 


Dr.  Bell  gave  by  weight : — 

Bitumen  .  12-42 

Water  (mechanically  mixed) .  5-85 

Siliceous  sands .  81-73 


Acubic  foot  of  the  bituminous  sand  rock  weighs,  according  to  Mr.  Hoff¬ 
mann,  117-5  lbs.  This  figure  multiplied  by  the  percentage  of  bitumen, 
12-42,  gives  14-59  lbs.  as  the  amount  of  bitumen  present  iu  a  cubic 
foot,  or  |-|■!^y®  =  22-9  per  cent  in  bulk.  At  the  minimum  thickness  of 
150  feet,  and  assuming  the  thickness  as  given  above  at  1,000  square 
miles,  the  bituminous  sand  rock  in  sight  amounts  to  28-40  cubic  miles. 
Of  this  mass,  if  the  preceding  analysis  is  taken  as  an  average,  although 
this  is  probably  rather  high,  22-9  per  cent  in  bulk  or  6-50  cubic  miles 
is  bitumen.  This  calculation  can,  of  course,  only  be  regarded  as  an 
approximation,  but  will  serve  to  give  some  idea  of  the  enormous  out¬ 
pouring  of  bituminous  substances  which  has  taken  place  in  this  region. 
The  amount  of  petroleum  which  must  have  issued  from  the  underlying- 
limestones  required  to  produce  6-50  cubic  miles  of  bitumen  cannot  be 
estimated,  as  the  conditions  of  oxidation  and  the  original  composition 
of  the  oil  are  unknown.  It  must,  however,  have  been  much  greater 
than  the  amount  of  bitumen. 

“  A  few  miles  west  of  the  Athabasca  the  sand  rock,  still  saturated 
with  tar,  passes  below  the  higher  divisions  of  the  Cretaceous,  and  its 
e.K tension  in  this  direction  can  only  be  ascertained  by  boring.  It  was 
not  recognized  on  Peace  River  nor  on  the  lower  part  of  Red  Rivei-, 
and  must  disappear  somewhei-e  in  the  intervening  region. 

“  In  ascending  the  Athabasca  the  tar-sands,  after  an  exposui'e  of 
over  twenty  miles,  pass  below  the  surface  at  Boiler  Rapid  and  are  not 
seen  again.  Above  this  the  uppei’  divisions  of  the  Cretaceous,  in¬ 
fluenced  by  a  light  south-westerly  dip,  and  also  by  the  grade  of  the 
stream  descend  gradually  in  the  banks  of  the  valley  and  disappear  in 
succession.  The  Cretaceous  section  is  asfollows  in  descending  order  : — 
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“  The  commercial  value  of  the  tar-sands  themselves,  as  exposed  at 
the  surface,  is  at  present  uncertain,  but  the  abundance  of  the  material 
and  the  high  percentage  of  bitumen  which  it  contains  makes  it  prob¬ 
able  that  it  might,  in  the  future,  be  probably  utilized  for  various 
purposes.  It  proves  a  flow  of  petroleum  to  the  surface  unequalled 
elsewhere  in  the  world,  but  its  more  volatile  constituents  have  long 
since  disappeared,  and  the  rocks  from  which  it  issued  are  probably 
exhausted.  In  their  extension  under  cover,  however,  the  case  is  differ¬ 
ent,  and  it  is  here  that  oils  of  economic  value  must  be  sought.  Above 
Boiler  Rapid  the  tar-sands  are  overlaid  by  a  cover  of  shales  sufficient 
to  prevent  the  oil  from  rising  to  the  surface,  and  as  we  ascend  the  river 
this  cover  gradually  thickens.  The  geological  attitude  of  the  cover  is  not 
the  most  favourable,  as  the  beds  dip  away  from  the  outcrop  at  the 
rate  of  about  six  feet  to  the  mile,  and  it  is  possible  that  part  or  even 
the  whole  of  the  oil  may  have  flowed  northwards  and  eastwards  through 
the  Dakota  sands  and  escaped  where  these  come  to  the  surface.  It  is 
unlikely,  however,  that  all  the  oil  has  escaped  in  this  manner,  as  small 
anticlinals  in  the  covering  beds  are  almost  certain  to  exist,  and  a 
differential  hardening  of  the  sands  themselves  may  serve  to  inclose 
reservoirs  or  pools  of  large  capacity.  It  is  also  possible  that  the  sands 
at  their  outcrop  may,  by  the  deposition  of  tarry  substances,  be  plugged 
tightly  enough  to  prevent  further  egress. 

“  Favourable  indications  of  the  presence  of  oil  are  afforded  by  the 
existence  of  several  natural  gas  spi'ings  in  the  valley  of  tire  Athabasca 
above  Boiler  Rapid.  One  of  these  occurs  at  the  mouth  of  Little 
Buffalo  River  and  is  twenty  miles  distant  in  a  sti’aight  line  from  the 
outcrop  of  the  tar-sands.  The  gas  here  forces  its  way  from  the  sands 
up  through  a  covering  of  250  feet  of  Benton  shales  and  issues  from 
the  surface  in  numerous  small  jets  distributed  over  an  area  fifty  feet 
or  more  in  diameter.  Some  of  the  jets  when  lighted  burn  steadily 
until  extinguished  by  heavy  rains  or  strong  wind,  and  afford  sufficient 
heat  to  cook  a  camp  meal.  A  second  spring  was  noticed  thirteen 
miles  below  the  mouth  of  Pelican  River,  or  forty  miles  in  a  straight 
line  from  the  outcrop  of  the  tar-sands  at  Boiler  Rapid.  The  volume 
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of  gas  escaping  here  is  less  than  at  the  mouth  of  Little  Buffalo  River, 
and  in  order  to  reach  the  sui'face  it  is  obliged  to  penetrate  570  feet  of 
shales  and  sand.  Escaping  jets  of  gas  were  also  noticed  at  several 
points  further  up  the  river,  but  these  were  mostly  small  and  may 
possibly  be  due  to  decaying  vegetable  matter. 

“  The  question  of  the  continuity  of  the  tar-sands,  and  their  petro¬ 
liferous  character  under  cover,  can  only  be  settled  in  a  decided  manner 
by  boring,  and  it  is  highly  desirable  that  drilling  operations  should  be 
undertaken  for  this  purpose.  The  indications  seem  amply  sufficient 
to  warrant  the  small  expenditure  involved,  and  the  advantages  which 
would  accrue  from  a  successful  issue  of  the  search  to  this  portion  of 
the  ISiorth-west  are  almost  incalculable.  The  southern  limit  of  the 
field  cannot,  with  our  present  knowledge  or  without  boring,  be  defined  ; 
it  may  possibly  extend  to  the  Saskatchewan  or  beyond,  as,  even  as  far 
as  Manitoba,  the  rocks  are  more  or  less  petroliferous. 

“  Two  bore  holes,  one  at  the  mouth  of  Lac  la  Biche  River,  and  the 
other  at  the  mouth  of  the  Pelican,  would  add  largely  to  our  knowledge 
of  the  underground  geology  of  this  region,  and  would  either  settle 
positively  the  question  as  to  the  presence  or  absence  of  petroleum  in 
paying  quantities,  or  at  least  afford  valuable  data  for  future  action. 
At  the  mouth  of  the  Pelican  River,  a  bore  hole,  in  order  to  reach  the 
tar-sands,  would  requii’e  to  be  sunk  700  feet,  and  at  the  mouth  of  Lac 
la  Biche  River  about  1,200  feet.  The  former  locality  is  50  miles 
distant  in  a  sti’aight  line  from  the  outcrop  of  tar-sand  at  Boiler  Rapid. 
The  latter  is  106  miles  distant  from  the  same  point,  and  is  only  110 
miles  fi’om  Edmonton.” 

Mr.  J.  B.  Tyri’ell  spent  the  winter  examining  the  large  collection 
of  rocks  and  fossils  gathered  in  North-western  Manitoba  during  the 
previous  summer,  and  preparing  for  the  publication  of  a  report  on 
that  district. 

A  specimen  of  phosphatic  shale  collected  by  him  from  the  Niobrara 
formation  on  Wilson  River,  on  the  Lake  Dauphin  Plain  in  Manitoba, 
was  given  for  analysis  to  Mr.  Hoffmann,  who  reports  that  it  contains 
17-27  per  cent  of  phosphoric  acid,  equivalent  to  37-7  per  cent  of 
tribasic  phosphate  of  lime.  A  very  small  outcropping  of  this  shale, 
which  is  largely  comjDOsed  of  fragments  of  fish  remains,  was  seen  in 
the  bank  of  the  rivei',  but  if  the  bed  proves  to  be  an  extensive  one,  it 
will  furnish  a  very  valuable  source  of  supply  of  phosphate  of  lime  for 
the  benefit  of  Manitoba  and  the  country  further  west,  being  very 
similar  in  character  to  the  coprolite  beds  of  England  and  France. 

During  the  past  summer  Mr.  J.  B.  Tyrrell,  assisted  by  Mr.  D.  B. 
Dowling,  continued  the  geological  survey  of  the  northern  portion  of 
the  province  of  Manitoba.  Mr.  Tyrrell  reports  as  follows 
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“Leaving  Ottawa  on  the  2nd  of  June,  I  proceeded  to  AVinnipeg, 
where  preliminary  arrangements  were  made  for  obtaining  money  and 
supplies  for  the  year.  From  AVinnipeg  I  instructed  Mr.  Dowling  to 
proceed  to  Minnedosa  via  the  Manitoba  and  North-western  railway, 
and  there  obtain  horses  and  men  and  drive  north  on  the  Lake 
Dauphin  trail  to  the  crossing  of  Ochi’e  River,  in  order  to  complete 
the  geology  and  topography  of  the  south-eastern  corner  of  the  map  of 
North-western  Manitoba,  shortly  to  be  published.  On  his  retui'u 
from  Minnedosa  he  was  instructed  to  start  from  Selkirk  with  a  boat 
and  two  men,  and  survey  with  compass  and  micrometer  or  Moating 
boat  log  the  many  islands  in  the  northern  and  western  portions  of  the 
lake,  to  note  their  character,  mai-k  any  rock  exposures,  and  collect 
fossils  whenever  they  were  to  be  found. 

“  This  partition  of  the  party  was  considered  advisable  as  a  larger 
amount  of  work  could  thus  be  performed  during  the  present  season, 
and  a  I’eliable  map  obtained  with  which  to  carry  on  the  geological 
exploration  of  Lake  A^’^innipeg  during  the  coming  summer. 

“At  the  same  time  I  proceeded  by  rail  to  Russell,  where  I  had  the 
good  fortune  to  find  Mr.  Donald  Sinclair,  who  has  formed  one  of  my 
party  since  1887.  From  Russell  we  drove  northward  to  Fort  Felly 
at  the  elbow  of  the  Assiniboine  River,  from  which  point  I  purposed 
descending  the  river  to  Portage  la  Prairie. 

“  On  the  15th  of  June,  accompanied  by  one  man,  I  started  down 
this  stream  in  a  little  canvas  canoe.  The  river  is  very  narrow  and 
tortuous,  winding  too  and  fro  in  a  shallow  secondary  valley  in  the 
bottom  of  a  basin-like  trough  west  of  the  northern  portion  of  the 
Duck  Mountain.  Proceeding  a  short  distance,  low  banks  of  dark  grey 
clay  belonging  to  the  Millwood  subdi'vision  of  the  Pierre  shales  begin 
to  put  in  an  appearance  in  little  scarps  on  the  outer  banks  of  the 
river.  Near  the  first  of  these  lies  a  large  boulder  consisting  of  a 
spherical  nodule  of  Dakota  sandstone  quite  similar  to  the  large 
nodules  which  form  a  conspicuous  feature  on  Kettle  Hill  at  the  south 
end  of  Swan  Lake.  If  this  nodule  has  been  carried  by  the  Laurentide 
glacier  from  Kettle  Hill,  its  occurrence  here  would  determine  the 
direction  of  flow  of  the  ice  for  this  locality  at  one  time  in  the  glacial 
pei’iod  as  S.  55°  A\".  or  directly  up  the  wide  valley  of  the  Swan  River, 
rising,  in  the  seventy-three  miles  travelled,  more  than  four  hundred 
feet.  In  the  same  vicinity  many  rounded  or  lenticular  nodules  of 
calcareous  ironstone  are  to  be  seen  sliding  down  the  face  of  the  bank. 

“  Proceeding  down  the  river  the  channel  was  found  to  be  very 
tortuous,  winding  through  the  alluvial  bottom  land.  The  valley 
gradually  becomes  more  sharply  defined  till,  just  below  the  mouth  of 
Little  Boggy  Creek,  its  banks  rise  abruptly  on  either  hand  to  a  height 
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of  more  than  two  hundred  feet.  At  some  of  its  bends  the  river 
impinges  on  the  outer  bank  of  the  valley,  and  either  cuts  a  cliff  of 
dark  grey  Millwood  shale,  holding  occasional  nodules  of  ironstone,  or 
grey  •jointed  till  from  which  striated  boulders  of  gneiss  and  limestone 
are  failing.  At  the  base  of  these  cliffs  the  accumulation  of  bouldei’S 
gives  rise  to  miniature  rapids,  which  break  the  usual  quiet  flow  of  the 
stream.  It  is  a  circumstance  very  worthy  of  remark  that  the  river 
does  not  appear  to  carry  boulders  any  considerable  distance  down  its 
channel,  as  they  are  found  for  only  but  a  very  little  way  below  the 
cliff  from  which  they  are  falling. 

“  The  sides  of  the  valley  are  everywhere  seen  to  be  composed  of 
Millwood  shale,  till,  or  alluvial  deposits  all  the  way  down  to  the 
mouth  of  Bird  Tail  Creek.  In  this  distance  the  banks  are  in  places 
beautifully  terraced,  the  terraces  rising  as  regular  grass-covered  steps, 
one  above  another.  They  are  well  shown  at  the  village  of  Shellmouth, 
which  has  a  most  charming  situation  on  the  open  sandy  terraces  that 
rise  from  the  east  bank  of  the  Assiniboine  River  till  they  abut  against 
the  side  of  the  main  valley. 

“  Near  Fort  Ellice  the  banks  of  the  river  in  some  places  are  composed 
of  boulders  beaten  down  to  an  even  slope  by  the  ice,  showing  excellent 
examples  of  boulder  pavements  formed  by  river  ice.  Their  surfaces 
were,  however,  neither  worn  nor  scratched  like  the  glaciated  pebbles 
seen  in  the  till. 

“  Shortly  below  the  mouth  of  Bird  Tail  Creek  pebbles  of  Pierre 
shale,  Odanah  series,  begin  to  ajipear  in  the  till. 

“  A  few  miles  above  the  mouth  of  Ai’row  River,  the  top  of  the  bank 
of  the  valley  is  found  for  the  first  time  to  be  composed  of  the  light 
gi’een  grey  hard  fissile  shales  of  the  Odanah  series.  These  shales  form 
a  prominent  feature  as  far  east  as  Oak  Lake,  often  giving  rise  to  bare 
rounded  buttes  on  the  sides  of  the  valley,  reminding  one  strongly  of 
the  bad  lands  of  many  of  the  arid  regions  of  the  west. 

“  At  the  Sioux  Indian  Reserve  the  valley  becomes  wider  and  more 
open,  and  at  a  point  north  of  Alexander  a  gravel  plain  indicates  the 
position  of  the  ancient  mouth  of  the  Little  Saskatchewan. 

“  From  this  gravel  plain  to  near  the  mouth  of  Cypress  Creek  no 
Cretaceous  rock  is  seen  in  place,  but  the  banks  are  composed  of  till  or 
alluvial  deposits,  while  the  channel  is  occasionally  blocked  by  an 
accumulation  of  boulders. 

“  At  the  mouth  of  Cypress  Creek  a  dark  grey  shale  outcrops  in  low 
exposures  near  the  edge  of  the  water,  possibly  representing  the  bottom 
beds  of  the  Millwood  series  of  the  Pierre.  A  short  distance  further 
down  the  river  fragmental  limestone  and  marl,  typical  of  the  Niobrara 
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formation,  gradually  rise  above  the  water  to  a  height  of  15  feet.  This 
rock  is  directly  overlain  by  till  and  at  the  lowest  exposure  in  S.  23,  T. 
9,  R.  10  W.,  where  the  marlite  rises  highest  above  the  water,  its  surface 
is  beautifully  and  evenly  striated,  the  strim  bearing  S.  38°  E.  As  the 
valley  is  here  120  feet  deep  it  is  possible  that  these  sti-ia^  do  not  give 
the  exact  direction  of  flow  of  the  ancient  glacier,  but  they  would 
indicate  that  it  had  an  easterly  I'ather  than  a  westerly  trend.  From 
the  lowest  outcrops  of  the  Niobrara  marlite  to  Portage  la  Prairie,  no 
cliffs  of  rock  are  seen  on  the  river,  but  its  bed  appears  to  be  composed 
of  the  dark  grey  shale  of  the  Benton  foianation  which  usually  weathers 
with  a  very  lightly  sloping  surface. 

‘•We  arrived  at  Portage  la  Prairie  on  the  15th  of  July,  haA-ing 
spent  precisely  a  month  on  our  journey  down  the  river  from  Fort 
Pelly. 

“  I  proceeded  at  once  to  Winnipeg  and  found  that  Mr.  Dowling  had 
completed  the  survey  of  the  small  area  on  the  face  of  the  Riding 
Mountain,  south  of  Lake  Dauphin,  and  had  gone  at  once  to  Selkirk. 

“On  the  17th  of  July  I  went  from  Winnipeg  to  Morden,  and  there, 
through  the  kindness  of  Mr.  Dunsford  and  other  gentlemen,  obtained 
the  log  of  the  well  that  had  been  drilled  by  the  village  for  the  purpose 
of  obtaining  a  large  and  permanent  supply  of  fresh  water.  A  few 
specimens  had  been  kept  typical  of  the  various  strata  passed  through 
by  the  drill,  and  these  were  kindly  handed  over  to  me  and  are  at  pre¬ 
sent  under  investigation.  A  hurried  examination  made  on  the  spot 
showed  that  the  well  had  been  begun  in  the  Pierre  shales,  had  passed 
through  the  Niobrara,  Benton,  and  Dakota  formations,  and  had  pene¬ 
trated  a  considerable  distance  into  Paheozoic  shales  and  limestones.  A 
large  flow  of  salt  water  had  been  obtained  in  the  Dakota  sandstone. 
The  record  of  the  Rosenfeld  well  shows  that  fresh  water  is  not  to  be 
hoped  for  from  the  Palseozoic  strata,  so  that  I  was  obliged  to  advise  the 
people  of  Morden  that  there  was  no  probability  of  obtaining  fresh 
water  by  sinking  the  well  to  a  greater  depth.  The  work  of  boring  was 
therefore  discontinued,  having  been  canned  to  a  depth  of  600  feet. 

“  It  is  quite  probable,  however,  that  the  village  can  readily  obtain 
a  large  supply  of  water  from  the  gravel  bed  that  stretches  eastward 
from  the  mouth  of  Horse  Creek. 

“  The  next  day  I  returned  to  Winnipeg  and  thence  went  on  to  West 
Selkirk  where  T  found  that  the  boat  built  under  my  instructions  by 
Wm.  Watts  &  Co.,  of  Collingwood,  for  coasting  work,  had  already 
arrived.  I  was  also  met  by  Mr.  L.  M.  Lambe,  the  artist  of  the 
Palteonlological  branch  of  the  Geological  Survey,  who  had  come  from 
Ottawa  to  join  my  party  to  assist  in  collecting  fossils  from  the  Cambro- 
Silurian  rocks  on  the  shores  and  islands  of  Lake  Winnipeg. 
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“James  Collims,  who  had  already  spent  eight  years  on  Lake  Winni¬ 
peg,  was  hired  as  sailor,  and  supplies  and  any  goods  necessary  to  com¬ 
plete  the  outfit  w'ere  obtained  from  Messrs.  Robinson  &  Co. 

“On  the  evening  of  the  221^  of  July,  we  embarked  on  the  steam 
barge  Red  River,  bound  for  the  Grand  Rapids  at  the  mouth  of  the  Sas¬ 
katchewan.  On  the  way  we  left  Mr.  Lambe  at  Dog’s  Head  to  join 
Mr.  Dowling. 

“Shortly  before  noon  on  the  25th  of  July  we  arrived  at  the  fish¬ 
packing  station  at  Grand  Rapids,  and  from  there  we  took  our  goods 
and  supplies  in  the  small  sailboat  up  to  the  Hudson  Bay  Company’s 
warehouse  at  the  lower  end  of  the  tramway,  a  mile  further  up  the 
river.  That  evening,  Abraham  Scott,  an  Indian,  who  was  thoroughly 
acquainted  with  the  river  as  far  up  as  Cedar  Lake,  was  added  to  the 
party. 

“  The  next  morning  we  loaded  the  boat,  with  all  necessary  supplies 
for  two  weeks,  on  a  flat  car ;  to  this  car  a  horse  was  hitched  and  we 
rode  to  the  other  end  of  the  tramway  at  the  landing  above  the  Grand 
Rapids.  At  this  place  we  launched  the  boat  and  ascended  the  Sas¬ 
katchewan  River  with  oars,  poles  or  tow  line  to  Cedar  Lake.  A  survey 
was  made  with  compass  and  floating  boat  log  of  the  south  shore  of 
Cedar  Lake,  and  the  river  examined  up  to  the  Hudson  Bay  Comjrany’s 
Post  at  Chemahawin.  Here  an  Indian  show;ed  me  a  piece  of  amber, 
and  stated  that  he  had  found  it  in  the  vicinity.  The  next  day  I  had 
the  pleasure  of  meeting  Mr.  King,  of  the  Hudson  Bay  Company,  who 
kindly  accompanied  me  to  the  place  where  the  amber  was  found,  on 
the  west  shoi’e  of  Cedar  Lake,  near  the  mouth  of  the  Saskatchewan 
River. 

“It  occurs  mixed  with  sand  and  many  fragments  of  partly  decayed 
wood,  on  a  low  beach  behind  a  gradually  shelving  shore  and  along  the 
face  of  a  deep,  wet  spruce  swam]!.  The  pieces  were  for  the  most  part 
smaller  than  a  pea,  but  could  be  readily  seen  glittering  among  the  sand 
and  vegetable  debris.  Some  pieces  were  found  as  large  as  a  robin’s 
egg,  and  Mr.  King  informed  me  that  he  had  collected  pieces  very  much 
lai’ger.  It  has  evidently  been  washed  up  on  the  shore  by  the  waves, 
but  its  exact  age  has  not  yet  been  positively  determined. 

“  The  finst  place  at  which  it  was  seen  was  in  a  small  bay  behind  a  lime¬ 
stone  point  projecting  towards  the  north,  but  the  most  extensive 
deposit  is  more  than  a  mile  south  of  this  point,  where  a  rounded  beach 
stretches  across  the  margin  of  a  low  swamp.  This  beach  is  about  a 
mile  in  length,  and  from  eighty  to  one  hundred  and  twenty  feet  in 
breadth.  The  amber  is  found  most  plentifully  along  its  ridge,  where 
it  constitutes  between  five  and  ten  per  cent  by  volume  of  the  sand  and 
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vegetable  debris,  and  holes  dug  to  a  depth  of  two  feet  show  no  dimi¬ 
nution  in  its  quantity.  Towards  the  edge  of  the  lake,  however,  the 
sand  is  freer,  both  from  fragments  of  wood  and  amber. 

“  It  is  difficult  to  make  an  accurate  estimate  of  the  quantity  (;f 
amber  on  this  mile  of  beach,  but  it  may  confidently  be  said  to  be  found 
throughout  the  distance  in  a  band  thirty  feet  wide,  with  a  minimum 
depth  of  two  feet.  This  band  has  thus  a  total  bulk  of  316,800  cubic- 
feet.  A  number  of  specimens  collected  from  various  parts  of  it  showed 
an  average  of  a  little  over  ten  per  cent  of  amber,  which,  in  natural 
fragments,  weighed  forty -six  pounds  to  the  cubic  foot.  The  amount  of 
amber  on  this  strip  of  beach  would,  therefore,  be  about  31,680  cubic 
feet,  or  1,457,280  pounds.  At  a  minimum  value  of  twenty-hve  cents 
a  pound,  this  would  represent  a  total  of  $364,320.  This  estimate 
refers  merely  to  the  material  that  is  now  washed  up  on  the  ridge  of  the 
beach,  without  considering  the  source  from  which  it  is  originally 
derived. 

“  Returning  down  the  river,  the  rocky  islands  at  the  western  end  of 
Cedar  Lake,  and  the  islands  and  the  shore  of  the  east  end  of  the  same 
lake  were  surveyed.  Instead  of  again  taking  advantage  of  the  tram¬ 
way  we  ran  our  boat  through  the  Grand  Rapids,  and  for  a  few  short 
moments  enjoyed  the  exhilaration  of  being  tossed  about  on  the  surging 
waters  of  the  grandest  part  of  one  of  the  grandest  rivers  in  the  Cana¬ 
dian  North-west.  There  is  some  error  in  the  computation  of  the  fall 
of  this  rapid  made  by  Mr.  John  Fleming,  when  acting  as  Professor 
Hind’s  assistant.  The  fall  is  given  by  him  at  43|  feet,  whereas  the 
actual  fall,  from  top  to  bottom  of  the  rapid  is  in  the  vicinity  of  100 
feet. 

“  The  rock  outcropping  on  Cedar  Lake  was  found  to  be  the  same  as 
that  on  the  north-east  shore  of  Lake  Winnipegosis.  It  was,  however, 
here  found  to  contain  a  much  larger  number  of  fossils,  which  clearly 
determine  its  age  as  about  that  of  the  Niagara  formation  of  Iowa  and 
Wisconsin.  The  rock  through  which  the  river  has  cut  its  goi'ge  at  the 
Grand  Rapids  also  belongs  to  the  same  formation. 

“  On  the  tramway  between  the  upper  and  lower  ends  of  the  rapids 
several  well  defined  gravel  ridges  are  crossed  at  altitudes  from  100  to 
120  feet  above  Lake  Winnipeg.  These  probably  represent  the  shore 
lines  of  Lake  Agassiz  when  it  stood  at  the  Stonewall  Stage  described 
by  Mr.  Upham  in  Part  E.  Ann.  Rep.  Geol.  Survey,  Vol.  IV.,  1888-89. 

“  Leaving  the  mouth  of  the  Saskatchewan  we  coasted  northward 
down  the  shore  of  Lake  Winnipeg  to  its  extreme  north-west  angle  in 
Limestone  Bay.  Wherever  rock  outcrops  were  observed  they  were 
found  to  be  Cambro-Silurian  limestones  of  about  the  age  of  the  Trenton 
or  Utica  formations. 
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“  Limestone  Bay  is  out  off  from  the  rest  of  the  lake  by  a  narrow 
spit  of  sand  twelve  miles  in  length  projecting  towards  the  south-west. 
From  the  base  of  this  spit  an  even  unbroken  sand  beach  stretches  east¬ 
ward  to  near  Mossy  Point,  while  behind  the  beach  is  an  almost  vertical 
cliff,  rising  in  some  places  to  a  height  of  forty  feet,  composed  at  the 
bottom  of  a  stiff  blue  alluvial  clay,  and  at  the  top  of  a  mossy  peat. 
Rounding  Mossy  Point  we  descended  Nelson  River  through  Playgreen 
Lake  to  Norway  House,  and  on  our  return  made  a  log  survey  through 
Little  Playgreen  Lake,  by  a  channel  not  previously  mapped,  into  Play- 
green  Lake  and  thence  by  Warren’s  Landing  to  Lake  Winnipeg. 
Nelson  River  at  the  discharge  of  this  lake  flows  over  a  bed  of  Lauren- 
tian  gneiss  which  it  has  not  worn  sufficiently  even  to  obliterate  the 
well  defined  glacial  striie  that  may  be  seen  on  almost  any  of  the  rocks 
along  its  shore.  It  is,  however,  enlarging  and  deepening  its  channel 
by  cutting  away  the  alluvial  point  lying  to  the  west  of  it,  on  which  the 
store-house  of  the  Hudson  Bay  Company  is  at  present  situated. 
This  point,  which  stretches  as  a  long  narrow  arm  betw'een  AVinnipeg 
and  Playgreen  Lakes  is  also  being  rapidly  worn  away  by  the  waves  of 
both  these  lakes,  and  the  time  is  not  very  remote  when  the  site  of  the 
present  narrow  arm  of  alluvial  clay  and  peat  will  be  at  the  bottom  of 
the  united  lakes. 

“  A  deposit  of  clay  similar  to  that  on  Mossy  Point  extends  all  along 
the  east  shore  of  Lake  Winnipeg,  and  the  waves  washing  against  the 
soft  cliffs  become  charged  with  the  mud  from  which  the  lake  derives 
its  name. 

“  This  clay  is  also  of  great  economic  interest,  for  instead  of  the  east 
shore  of  the  lake  being  an  uninhabitable  rocky  wilderness,  as  is  gener¬ 
ally  supposed,  it  is  largely  covered  with  a  rich  blue  alluvial  soil,  and 
the  area  of  rock  surface  is  relatively  small.  Much  of  this  land  is 
covered  with  forests  of  poplar  and  spruce,  while  on  account  of  the  re¬ 
tentive  impeindous  nature  of  the  clay  soil  much  of  it  is  also  boggy  and 
wet,  but  when  it  is  cleared  and  drained  it  will  form  rich  agricultural 
land.  At  Bad  Throat  River,  Mr.  Wood,  the  local  Inspector  of  Fish¬ 
eries,  had  cleared  a  beautiful  farm  out  of  the  midst  of  the  poplar  forest, 
and  he  informs  me  that  he  grows  successfully  all  the  crops  ordinarily 
raised  in  Ontario.  Mr.  McKay,  the  Indian  Agent  at  Berens  River, 
has  also  a  clearing  situated  on  the  south  side  of  the  river  in  the  midst 
of  what  was  a  dense  forest  of  small  spruce.  He  has  under  cultivation 
a  nice  garden,  and  this  year  the  potatoes  were  not  cut  down  Iry  frost 
till  the  middle  of  September. 

“  On  the  evening  of  the  1st  of  September,  we  pitched  our  tents  near 
Warren’s  Landing,  beside  that  of  the  Mounted  Police  lake-patrol, 
under  my  old  college  friend,  Mr.  H.  E.  Morphy.  He  was  travelling 
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in  an  excellent  yacht  built  by  Matthew  Watts,  of  West  Selkirk,  wlio 
was  employed  on  it  at  the  time  in  the  cajjacity  of  skipper. 

“  On  the  following  morning  we  rowed  to  the  east  shore  of  tlie  lake 
and  travelled  along  it  without  interruption  until  Wednesday  evening, 
when  we  camped  in  the  mouth  of  a  small  creek  south  of  Spider  Island 
Point.  The  same  evening  we  saw  the  police  yacht  sail  into  the 
harbour  of  Spider  Islands.  On  Tjiursday  a  heavy  storm  set  in 
from  the  north-west  and  we  were  unable  to  move  from  tlie  mouth 
of  the  little  creek  till  about  sunset,  when  taking  advantage  of 
a  lull  in  the  tempest  we  sailed  across  to  Spidei'  Islands  and 
again  camped  beside  the  police  detachment.  On  Friday  the  gale 
continued  with  redoubled  fury,  and  the  day  was  spent  in 
closely  examining  the  small  island  of  gneiss  on  which  we  were  forced 
to  remain,  and  photographs  were  taken  of  the  camp  and  of  the  sur¬ 
rounding  rocks.  About  sunset  the  wind  fell  and  we  at  once  furled 
our  tents  and  ran  to  the  mouth  of  Little  Black  River',  thr'ee  miles  dis¬ 
tant,  where  we  remained  for  the  night. 

“  On  Saturday  morning  the  weather  was  beautifully  clear  with  a 
light  air  blowing  from  the  north-west,  and  as  I  walked  along  the  sandy 
beach  I  saw  the  ill-fated  police  yacht  sail  out  from  Spider  Islands  and 
disappear  in  the  distance  towai'ds  the  south-west.  That  afternoon  a 
very  heavy  storm  of  rain  and  nor’th-west  wind  set  in  and  continued 
throughout  the  night,  and  before  morning  tire  police  yacht  had  struck 
on  a  reef  off  Pigeon  Point  and  gone  over  on  lier  side.  The  two  police¬ 
men  were  drowned,  but  Matthew  Watts,  the  skipper’,  lashed  himself 
to  the  side  of  the  boat  and,  twelve  days  later,  was  taken  off  by  .sotrte 
passing  Indians. 

“  Sunday  was  still  dark  and  rainy,  with  a  high  wind  from  the  north¬ 
west,  but  on  Monday,  the  8th  of  September’,  we  continued  southward 
along  the  shore,  and  on  Friday,  the  l’2th,  reached  Berens  River,  where 
we  camped  be.side  the  Hudson  Bay  Co.’s  trading  post.  For  most  of 
the  distance  from  Nelson  River  I  had  travelled  on  foot  along  the  beach, 
while  the  boat  followed  as  near  the  shore  as  the  marry  reefs  would 
allow.  The  rock  was  everywhere  fourrd  to  be  Laurerrtian  gneiss  with¬ 
out  any  constant  dip  or  strike.  It  was  also  found  to  be  str-ongly 
glaciated,  and  in  several  places  two  sets  of  strire  could  be  clearly  r-ecog- 
nized.  It  was  generally  covered  by  the  soft  blue  imper-fectly  str-atified 
alluvial  clay  mentioned  above. 

“  At  Berens  River  inclement  weather  detairred  us  for  several  days, 
and  during  this  time  we  were  indebted  to  Mr.  Angus  McKay,  Irrdian 
Agent,  for  continued  hospitality.  On  Tuesday  everrirrg,  the  16th  of 
September,  the  Rev.  Mr.  Butler,  Methodist  Missiorrary,  informed  me 
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that  a  skiff  had  been  found  by  an  Indian  on  the  shore,  but  it  was  nut 
till  the  following  evening  that  we  ascertained  that  this  was  the  tender 
of  the  police  yacht,  and  that  a  boot  and  last  had  also  been  found  on 
which  was  written  the  name  of  one  of  the  unfortunate  policemen. 

“Tlie  next  morning,  the  IStli  of  September,  we  started  before  day¬ 
break,  and  ran  out  to  Pigeon  Point,  followed  by  Mr.  Angus  McKay, 
and  examined  the  shore  closely  from  Pigeon  Point  southward  to  the 
mouth  of  Catfish  River,  but  a  heavy  gale  striking  us,  we  were  unable 
to  take  our  boats  more  than  four  miles  south  of  Pigeon  Point.  About 
three  miles  south  of  this  point  the  first  wreckage  was  found,  and  from 
tins  place  southwaixl  for  three-quarters  of  a  mile  to  a  prominent  point, 
which  might  be  called  Police  Point,  light  wreckage,  such  as  pine  boxes, 
etc.,  was  scattered  on  the  beach,  much  of  it  several  feet  above  the  level 
of  the  water.  On  the  south  side  of  Police  Point,  no  wreckage  was 
found,  but  from  the  bottom  of  the  next  bay  to  Catfish  Point,  heavier 
pieces  of  wood,  such  as  oars,  etc.,  were  discovered,  often  half  buried  in 
the  sand,  having  evidently  been  thrown  on  the  beach  by  a  heavy  north¬ 
west  wind. 

“The  next  day  was  beautifully  calm,  and  Mr.  McKay  proceeded 
along  the  shore  in  his  canoe  to  Flower  Point,  while  we  examined  the 
reefs  and  islands  between  Swampy  Island  and  the  main  land.  We  also 
left  a  letter  with  Mr.  Plunkett  at  the  lighthouse,  near  Swampy  Island, 
to  be  forwarded  as  soon  as  possible  to  Hon.  John  Schultz,  Lieut. - 
Governor  of  Manitoba,  informing  him  of  the  probable  wreck  of  the 
police  yacht  ‘  Keewatin.’  Ko  trace  of  a  wreck  was  to  be  seen  on  any 
of  the  reefs  or  islands,  but  Mr.  McKay  found  further  signs  of  wreck 
on  the  shore,  but  up  to  that  time  we  had  not  found  the  boat  itself. 

“  Friday  night  was  spent  at  Flathead  Point,  and  on  Saturday  a 
heavy  wind  blew  from  the  south,  so  that  we  were  unable  to  proceed. 
On  that  evening,  however,  several  Indians  arrived  from  the  south,  and 
informed  us’  that  they  had  found  a  large  sail  boat,  with  an  old  man 
lashed  to  its  side,  lying  on  the  beach  between  Flower  and  Rabbit 
Points ;  that  the  old  man  had  been  taken  care  of,  and  brought  to  a 
house  on  Rabbit  Point,  and  that  the  boat  had  been  righted  and  taken 
into  a  harbour.  Also  that  the  old  man,  Matthew  Watts,  had  told 
him  that  his  two  companions  had  fallen  off  the  side  t  f  the  boat  several 
days  before. 

“  Nothing  further  could  be  done,  therefore,  for  the  ill-fated  policemen, 
and  as  the  stormy  weather  presented  every  appearance  of  continuing 
for  some  time,  I  decided  to  leave  the  great  northern  expansion  of  the 
lake,  and  to  run  at  once  to  Dog’s  Head,  and  work  southward  in  the 
less  open  water  south  of  the  narrows. 
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“  From  the  point  east  of  Dog’s  Head  the  east  shore  was  closely  fol¬ 
lowed  most  of  the  way  on  foot,  to  the  mouth  of  the  southern  Black 
River,  and  at  the  same  time  Black  Island  and  many  of  the  adjoining 
smaller  islands  were  also  examined.  This  proved  to  be  much  the  most 
interesting  part  of  the  lake,  as  the  shore  from  Dog’s  Head  to  Loon 
Strait  was  found  to  consist  of  altered  gneisses  and  quartzites  with  a 
regular  and  long  continued  strike  down  the  shoi’e,  having  quite  a  dis¬ 
tinct  field  appearance  from  the  Laurentian  gneiss  further  north. 
These  rocks  continue  along  the  shore  for  a  short  distance  south  of  Loon 
Strait  and  are  then  gradually  replaced  or  overlaid  by  green  quartz 
porphyries  possibly  of  the  Keewatin  series.  In  a  group  of  islands 
lying  off  Delay  Point  and  north-east  from  Big  Grindstone  Point  this 
quartz  porphyry  island  is  well  seen  in  the  eastern  members  of  the 
group,  while  the  most  south-westerly  island  is  conspicuously  high  and 
wooded  and  was  found  to  be  composed  of  massive  green  soft  serpentin- 
ous  rock,  through  which  ax’e  running  many  veins  of  magnetic  iron  ore. 

“  Black  Island  was  found  to  be  composed  of  dark  green  schistose  or 
massive  chloritic  rock  which  in  the  bottom  of  Hole  Bay  was  found  to 
present  a  sharp  line  of  contact  with  the  quartz  porphyries.  Overlying 
these  schists  is  a  considerable  thickness  of  Paheozoic  sandstones,  ap¬ 
parently  of  the  age  of  the  Chazy  (‘St.  Petei'’s  Sandstone’)  of  Minne¬ 
sota,  which  at  the  south-west  end  of  the  island  are  found  to  run  up 
conformably  into  the  Ti'enton  limestone. 

“  This  sandstone  evidently  extends  northward  as  the  basal  formation 
of  the  Palaeozoic  and  the  basin  of  Lake  Winnipeg  has  been  largely 
eroded  out  of  its  soft  and  easily  disintegrated  beds. 

“  From  Black  Island  the  supposed  Keewatin  rocks  were  followed 
round  the  bottom  of  Hole  Bay,  to  near  the  mouth  of  Bad  Throat 
River,  where  they  suddenly  end,  and  the  shore  is  found  to  be  composed 
of  dark  gray  micaceous  schists  and  light  reddish  gray  granites,  which 
are  thence  found  to  continue  at  least  as  far  south  as  Black  River. 

‘  From  Black  River  we  crossed  to  the  south  of  Red  River  and 
reached  Selkirk  just  as  the  first  heavy  snow  storm  of  the  season  set  in. 
Here  I  learned  that  Mr.  Dowling  had  arrived  in  from  the  lake  a  few 
days  earlier.  The  following  is  his  account  of  the  work  done  by  him 
during  the  summer  : — 

‘  I  left  Winnipeg  on  the  10th  of  June,  and  proceeded  to  Minnedosa, 
stopping  at  Westbourne  to  ship  the  large  boat  and  camp  outfit,  stored 
here  last  year,  to  Selkirk.  At  Minnedosa  a  team  was  hired,  and  we 
proceeded  northward  on  the  trail  known  as  the  “Dauphin  Road.” 
For  twenty  miles  we  passed  through  a  well  settled  country,  and  the 
road  was  well  beaten,  but  from  Scandinavia  north  it  runs  through 
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bush,  following  a  meridian  township  line  in  to  the  settlement  at  Lake 
Dauphin.  From  Minnedosa,  1.670  feet  above  the  sea  level,  the  moun¬ 
tain  rises  gi’adually  to  2,300  feet  above  sea,  the  trail  then  des¬ 
cending  the  northern  slope  into  the  valley  of  the  Ochre  River,  1,000 
feet  below.  The  top  of  the  mountain  is  covered  by  a  series  of  morainic 
hills,  and  the  trail  following  a  meridian  line  is  forced  over  hills  that 
othei’wise  might  have  been  avoided. 

‘  Having  completed  our  observations  in  this  district,  I  returned  to 
Minnedosa  and  thence  to  Selkirk,  where  supplies  and  men  were  ob¬ 
tained  for  the  summer  work  on  the  islands  of  Lake  Winnipeg. 

‘Leaving  Selkirk  on  the  28th  of  June,  we  proceeded  north  to  Punk 
Island,  were  our  work  commenced.  This  island  and  Deer  Island  were 
traversed  along  their  shores,  the  measurements  being  made  with  a 
patent  floating  log,  and  the  position  of  the  islands  flxed  by  bearings 
taken  from  known  points  on  the  main  shore. 

‘  North  of  Dog  Head,  in  Fisher  Bay,  are  several  large  islands,  which 
were  surveyed,  and  the  rock  exposures  examined,  and  a  collection  of 
fossils  made. 

‘On  the  25th  of  July,  Mr.  Lambe,  of  the  Palieontological  branch, 
joined  our  party  for  a  month,  and  aided  materially  in  making  our  col¬ 
lection  of  fossils  more  comprehensive. 

‘  Berens  Island  and  the  bars  and  islands  south  of  it  were  all  traversed, 
and  the  month  of  September  was  spent  among  the  islands  on  the  west 
side  of  the  lake  between  the  mouth  of  the  Little  Saskatchewan  and 
Long  Point.  Reindeer  Island  which  has  not  been  shown  on  any  map, 
was  found  to  be  twenty  miles  long  and  five  miles  wide. 

‘  Soundings  were  taken  whenever  practicable  and  noted,  more  parti¬ 
cularly  in  the  shoaler  parts. 

‘  Observations  for  latitude  were  taken  at  the  following  places  :  Cat 
Head,  mouth  of  Little  Saskatchewan,  north  end  of  Reindeer  Island,, 
south-east  side  of  Reindeer  Island,  Fishing  Station,  Berens  Island  and 
at  Berens  River  Post.  Owing  to  the  delay  occasioned  by  the  many 
storms  during  the  season,  the  northern  part  of  the  lake  was  not  visited, 
and  we  returned  to  Selkirk  on  the  8th  of  October.’ 

“  At  Selkirk  the  goods  and  smaller  boat  were  stored  in  the  warehouse 
of  the  North-west  Navigation  Company,  and  the  larger  boat  was  left  in 
charge  of  Messrs.  Wright  and  Howell,  and  on  the  16th  of  October  we 
left  for  the  east.  x 

“  During  the  season  eighty-three  ^photographs  were  taken  of  point.s 
of  especial  geological  and  economical  interest.” 

Cost  of  season’s  exploration,  $1,976.59. 
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Mr.  Mclnnes  left  Ottawa  on  the  5th  of  J une  for  the  purpose  of  con¬ 
tinuing  the  work  previously  carried  on  by  Dr.  A.  C.  Lawson,  in  the 
districts  of  Rainy  Lake  and  Thunder  Bay.  He  was  joined  at  Toronto 
by  Mr.  Smith,  with  his  assistant,  Mr.  Lawson,  and  by  Mr.  Thos. 
Wiggins,  of  Hapanee,  who  was  appointed  assistant  for  the  season’s 
field  work. 

A  summary  of  Mi'.  Smith’s  work  is  appended. 

Mr.  Mclnnes  reports  as  follows  : — 

“The  party  arrived  at  Port  Arthur  on  the  9th  of  June.  Some  diffi¬ 
culty  was  experienced  there  in  obtaining  canoemen,  who  were  in  great 
demand  on  account  of  the  activity  of  pi'ospecting  and  surveying  work 
in  the  district.  Very  good  men  were,  however,  eventually  obtained 
from  Rat  Portage,  through  the  kindness  of  Mr.  Alex.  Matheson,  of 
the  Hudson  Bay  Co.,  and  were  sent  to  Wabigoon  Tank,  on  the  Cana¬ 
dian  Pacific  railway,  whence  a  start  was  made,  on  the  17th  of  June, 
southward  on  the  Manitou  route.  This  route  follows  a  chain  of  lakes 
and  waterways  to  Manitou  Lak"-,  and,  still  southerly,  through  this 
long,  narrow  lake  to  Rainy  Lake.  The  vuxlley  occupied  by  this  chain 
of  lakes  lies  altogether  in  Huronian  (Keewatin)  strata.  The  long, 
narrow  shapes  assumed  by  the  lakes  being  determined  by  the  trend  of 
the  schists  whose  strike  is  followed  in  a  remarkable  way  by  the  contours 
of  the  lakes.  This  feature  which  Dr.  Lawson  speaks  of  (p.  17,  Part 
F,  An.  Rep.  Geol.  Survey,  Vol.  III.)  is  a  very  striking  one,  and  char¬ 
acterises  not  alone  this  route  but  all  the  great  water  routes  of  the 
region.  It  seems  to  be  due  to  the  greater  readiness  with  which  the 
calcareous  beds  of  the  Huronian  give  way  under  denuding  agencies. 
The  valleys  on  these  routes,  generally  narrow,  are  often  of  great  de23th  ; 
narrow  lakes,  less  than  one  mile  in  width,  will  frequently  show  a 
tiepth  of  more  than  200  feet.  Some  of  those  belonging  to  a  chain  run¬ 
ning  north  from  the  Seine  River  were  found  by  Mr.  Smith  to  be  very 
remarkable  in  this  respect,  and  soundings  in  Dog  Lake  gave  a  very 
uniform  depth  of  from  1 80  to  2  20  feet.  * 

“  Rainy  Lake  was  followed  southerly  to  its  south-westerly  corner  at 
Fort  Francis,  and  thence  easterly  to  the  north  of  Seine  River.  This 
traverse  led  through  the  centre  of  the  Rainy  Lake  sheet  already  pub¬ 
lished,  and  afforded  an  ojjportunity  of  proving  the  immense  advantage 
to  one  travelling  through  the  district  of  so  carefully  com2)iled  a  maj:)  as 
the  one  here  referred  to. 

“From  Rainy  Lake  the  Seine  River  was  followed  ujjwards  to  Lac 
des  Mille  Lacs.  From  this  lake  the  Kaministiquia  River  was  readied 
by  way  of  Lakes  Kashabowie  Shebandowan  and  the  Matawin  River 

“  The  Kaministiqua  River  was  followed  to  Port  Arthur  and  the  re- 
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mainder  of  the  season  devoted  to  an  examination  of  the  Dog  Lake 
region  and  to  a  micrometer  survey  of  Greenwater  Lake — a  large  lake 
hitherto  unsurveyed,  which  lies  south  of  Shebandowan  and  which  flows 
into  that  lake. 

“  In  general  character  the  region  is  a  rolling  country  of  low  hills, 
generally  well  rounded  and  glaciated,  and  often  with  a  surface  almost 
bare  of  soil.  It  is  exceedingly  well  watered — a  distinct  of  lakes  and 
watercourses  which  afford  ingress  to  it,  and  by  means  of  which  inter¬ 
course  is  carried  on  through  it  in  every  direction. 

“  The  rocks  of  the  region  under  considei’ation  may  be  divided  into 
the  two  great  divisions  of  Laurentian  and  Huronian.  The  former, 
chiefly  gneisses  and  granitoid  gneisses,  occur  in  detached  areas  and 
bands,  which  are  surrounded  on  all  sides  by  Huronian  (Keewatin) 
rocks.  Only  in  the  south-western  part  of  the  Aticokan  sheet  were 
rocks  noticed  which  seem  referable  to  Lawson’s  Coutchiching  series. 
Everywhere  else  the  Huronian  is  represented  by  the  so-called  Keewatin 
series,  consisting  largely  of  trappean  material,  sometimes  massive,  but 
often  with  a  schistosity  developed  by  pressure.  There  is,  however,  in 
addition  to  the  trappean  beds  mentioned,  a  considerable  amount  of 
clastic  strata — of  conglomerates,  altered  argillites  and  quartzites, 
generally  calcareous.  The  quartzites,  alternating  with  thin  bands  of 
limestone,  are  in  places  shattered,  and  re-cemented  by  calcite. 

“Considerable  activity  was  shown  in  prospecting  in  the  district 
during  the  past  summer,  and  the  iron-bearing  area  of  the  Aticokan 
River  is  already  largely  taken  up. 

“  The  reports  from  many  of  the  mines  in  the  silver-bearing  Animikie 
series  to  the  south  were  very  encouraging  and  the  completion  of  the 
Port  Arthur  and  Duluth  railway  through  the  silver  districts  will  afford 
the  outlet  so  long  needed  by  these  mines,  and  will  enable  them  to  carry 
on  their  work  to  much  greater  advantage. 

“  Although  the  district  as  a  whole  cannot  be  called  a  good  agricul¬ 
tural  one,  there  are  in  it  numerous  areas  of  good  lands  suitable  for 
cultivation.  Some  good  red  pine  was  noticed  at  different  points, 
though  for  the  most  pai't  it  is  scattered  and  poor.  That  seen  around 
some  of  the  lakes  connected  with  the  Seine  River  could  be  driven  down 
that  river  to  Rainy  Lake  and  thence  to  Rat  Portage. 

“  During  the  season  about  400  miles  of  lakes  and  streams  were  sur¬ 
veyed  by  prismatic  compass  and  boat-log,  and  by  estimated  distances, 
and  40  miles  by  micrometer  telescope.  In  addition  to  the  above,  tra¬ 
verses  were  made  during  the  summer  for  the  purpose  of  examining  the 
region  geologically,  where  no  surveys  were  necessary.” 
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Ml'.  Smitli  left  Ottawa  for  the  field  on  the  3rd  of  June  and  wa.s 
joined  in  Toronto  by  Mr.  AVilliain  Lawson,  his  assistant.  On  their 
arrival  at  Port  Arthur,  a  few  days  were  occupied  in  procuring  supplies 
and  equipment,  and  some  delay  was  caused  in  securing  suitable  men. 

The  party  with  Mr.  Smith  left  Savanne  on  the  14th  of  June,  and 
the  first  seven  weeks  were  occupied  in  making  micrometer  and  com¬ 
pass  surveys  of  a  chain  of  lakes,  which  extends  from  Clearwater  Lake, 
on  the  Seine  River,  to  Little  Wabigoon  River  ;  of  the  Eye  River  route, 
connecting  the  latter  with  Seine  River  ;  in  a  partial  survey  of  a  chain 
of  lakes  hitherto  unknown,  which  extends  from  Clear  Lake,  on  the 
AVabigoon  route  above  mentioned,  to  the  Big  Turtle  River;  and  in  a 
partial  survey  of  the  upper  lacustrine  expansions  of  the  Seine  River. 

The  second  trip,  of  three  weeks’  duration,  was  occupied  in  making  a 
micrometer  and  compass  survey  of  the  upper  part  of  the  Seine  River 
from  its  junction  with  the  Fire  Steel  River  to  the  entrance  of  Partridge 
River ;  of  the  Brush  Creek  route  to  English  River  on  the  Canadian 
Pacific  railway,  and  partially  of  the  Partridge  Lake  route  to  Lac  des 
Mille  Lacs. 

At  Savanne  four  days  were  lost  through  bad  weather  and  delay  in 
securing  men  to  replace  those  who  had  left,  and  on  the  30th  of  August 
the  party  left  Savanne,  travelled  down  the  Dawson  route  to  AVindi- 
gonstigwan  Lake,  thence  through  Crooked  Pine  Lake  and  down  the 
Aticokan  Rivei',  finishing  surveys  of  some  short  routes  running  north¬ 
ward  which  afforded  sections  across  the  Keewatin  belt  of  I’ocks  here 
traversed  ;  thence  down  the  Seine  River,  completing  the  surveys  of  the 
last  season,  to  within  eight  miles  of  Sturgeon  Falls.  Hei’e  the  party 
was  divided,  Mr.  Lawson  returned  up  the  Seine  River,  and  completed 
all  the  unfinished  topography  on  this  route  to  the  eastern  boundary  of 
the  sheet,  while  Mr.  Smith,  with  one  man  and  a  light  canoe,  passed 
by  a  winter  route  across  the  headwaters  of  the  Little  Turtle  River, 
and  thus  gained  another  section  across  the  northern  limit  of  the 
Seine  River  Band  of  Keewatin  rocks ;  passing  by  this  route  into  the 
chain  of  lakes  explored  in  the  earlier  part  of  the  season,  he  finished  the 
surveys  west  to  the  Turtle  River  and  east  to  Clearwater  Lake.  Thence 
he  descended  the  Seine  River  to  the  next  lake  south,  and  then  passed 
through  a  chain  of  small  lakes  running  easterly  to  the  old  Indian 
Reserve  No.  23  on  the  first  expansion  down  the  Seine  River.  He  then 
proceeded  to  Savanne,  via  the  Parti'idge  Lake  route,  and  arrived  there 
on  the  4th  of  October,  the  day  after  Mr.  Lawson. 

The  band  of  Keewatin  rocks  shown  on  the  “Rainy  Lake  sheet”  as 
following  up  the  Seine  River,  as  far  as  the  eastern  limit  of  the  map, 
has  been  traced  all  the  way  up  the  river  in  somewhat  broader  develop¬ 
ment  as  far  as  Steep  Rock  Lake.  Here  the  band  bifurcates  the 
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northern  portion,  strikes  N.N.E.  and  skirts  the  14. W.  side  of  Clear¬ 
water  Lake,  with  a  width  of  three  miles.  Thence  it  curves  to  the 
N.E.  and  E.,  crosses  the  Brush  Creek  route,  with  its  southern  bound¬ 
ary  on  First  Lake  and  its  northern  boundary  on  Pyramid  Lake,  and  is 
again  seen  at  the  first  falls  up  the  Fire  Steel  River,  where  its  strike  is 
a  little  south  of  east. 

The  other  band,  varying  in  width  from  four  to  seven  miles,  passes  in 
a  general  easterly  direction  up  the  Aticokan  River,  encompasses 
Crooked  Pine  Lake,  and  the  north-western  and  north-eastern  arms  of 
Elbow  Lake,  and  it  is  again  seen  on  Baril  Bay  of  Lac  des  Mille  Lacs. 
The  iron  ores  of  the  Aticokan  and  Whiskey  J ack  rivers  are  found  in 
this  band,  and  iron  ores  have  also  been  found  below  the  bifurcation 
of  the  band  on  the  Seine  River.  The  “  Star  Island  ”  gold  location  is 
in  a  spur  from  this  band  which  outcrops  on  Partridge  Lake. 

Between  the  bands  and  to  the  northward  the  country  is  entirely 
occupied  by  Laurentian  gneisses  and  granites. 

The  broad  band  of  Coutchiching  mica  schists  so  extensively  devel¬ 
oped  on  Rainy  Lake,  extends  into  the  country  shown  on  the  south¬ 
western  part  of  this  sheet,  but  a  few  miles  from  its  western  boundary 
they  are  replaced  by  and  interbanded  with  gneiss,  which,  as  we  pro¬ 
ceed  eastward,  becomes  the  predominant  rock,  holding  naii’ow  bands 
of  mica  schists,  which  become  less  frequent  further  to  the  east.  But 
this  characteristic  of  the  rocks  is  fairly  constant  throughout  the  w'hole 
of  the  gneissic  area  embraced  in  the  southern  portion  of  the  Seine  River 
sheet. 

The  work  of  the  season  was  somewhat  scattered  and  isolated,  and 
an  unusual  amount  of  time  was  lost  through  wet  Aveather. 

The  topography  of  the  Seine  River  sheet  has,  however,  now  been 
completed,  and  all  the  accessible  lakes  in  an  area  of  about  1,600  square 
miles  accurately  outlined.  About  300  miles  of  compass  and  micrometer 
lines,  250  miles  of  log  and  compass  lines,  and  50  miles  of  time  tra. 
A  erses  Avere  run,  sei’A’ing  as  base  lines  for  the  compass  triangulation  of 
islands  and  interinediate  points. 

In  addition  careful  notes  Avere  taken  of  all  rock  exposures,  on  the 
lake  shores  and  on  the  riA’ers,  from  Avhich  the  geographical  distribution 
of  the  seA’eral  bands  can  be  accurately  mapped. 

Mr.  McTnnes  returned  to  OttaAva  on  the  30th  of  September,  and 
Mr.  Smith  on  the  30th  of  October. 

The  cost  of  the  season’s  Avork  and  pay  of  assistants  Avas  ^2,556.13. 
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Dr.  Bell  was  again  engaged  in  the  \  icinity  of  Sudbury,  working  out 
the  details  of  the  structure,  and  studying  the  affinities,  mode  of  occur¬ 
rence  and  associations  of  the  very  interesting  rocks  with  which  the 
nickel,  copper  and  other  economic  minerals  of  this  district  are  associ¬ 
ated.  The  subdivisions  and  their  geographical  distribution  will  now 
be  shown  on  a  map,  scale  four  miles  to  one  inch,  covering  an  area  of 
3,456  square  miles  around  Sudbury.  This  maj)  is  now  nearly  ready 
for  the  engraver.  It  will  be  sheet  No.  130  of  the  projected  series  of 
the  geological  maps  of  Ontario,  and  will  accomixxny  and  illustrate  Dr. 
Bell’s  detailed  report  of  his  investigations  in  the  great  Sudbury 
Huronian  belt  during  the  seasons  of  1887-88-89. 

Mr.  A.  E.  Barlow,  as  during  the  seasons  of  1887,  1888  and  1889, 
assisted  Dr.  Bell  in  both  the  geological  examinations  and  in  the 
topographical  measurements. 

Mr.  Barlow  left  Ottawa  for  the  held  on  the  8th  of  July  and 
returned  on  the  27th  of  September.  Dr.  Bell  left  on  the  15th  of 
July  and  returned  on  the  30th  of  October. 

Thi’ee  students,  Messrs.  A.  M.  Campbell,  H.  H.  Walker  of  McGill 
College  and  T.  L.  Walker  of  Queen’s,  -were  attached  to  the  party,  and 
H.  Skill  and  D.  McLaren  were  engaged  as  canoe  men  and  general 
assistants. 

Dr.  Bell  reports  on  the  work  as  follows  : — 

“  Most  of  my  time  was  occupied  in  the  northenx,  central  and 
w-estern  portions  of  the  district  represented  on  the  map,  while  Mr. 
Barlow  worked  principally  on  the  south-eastern  half  of  the  Huronian 
belt  which  traverses  it.  The  xvork  of  both  consisted  largely  in  tracing 
out  more  closely  the  limits  of  the  lithological  divisions  of  the  Huronian 
system  and  in  ascertaining  more  details  respecting  the  Laurentian. 
Special  study  was  given  to  the  geological  relations  of  the  nickel  and 
copper  deposits.  Incidentally  to  these  investigations,  a  good  deal  of 
topographical  surveying  required  to  be  done. 

“  For  the  purpose  of  delineating  more  accurately  the  outlines  of 
Lake  Wahnapita?  and  connecting  it  with  the  towns  to  the  westward, 
I  re-surveyed  its  western  side,  and  the  lakes  and  portages  thence  to 
the  Vermilion  Kivei’,  and  also  made  a  micrometer  survey  of  this  river 
from  the  point  reached  by  Mr.  Barlow  last  year  to  a  position  beyond 
Proudfoot’s  east  and  west  line.  In  connection  with  this  survey, 
fourteen  traverses,  each  occupying  one  or  two  days,  were  made  to  the 
right  and  left  of  the  A'ermilion  River  as  a  base.  Other  e.xplorations 
were  also  undertaken  in  the  Laurentian  country  between  the  Onaping 
and  Vermilion  rivers,  in  the  townships  of  IMorgan,  Levack  and 
Lumsden,  and  between  these  and  Proudfoot’s  base  line.  Besides 
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these  a  track  survey  was  made  of  seven  lakes  lying  eastward  of 
Wahnapitse  Lake,  the  largest  of  which  (Koo-ka-ga-ming)  is  nine  miles 
long.  Some  additional  geological  work  was  done  in  the  Geneva  Lake 
Huronian  outlier,  which  is  first  entered  upon  by  the  Canadian  Pacific 
railway  at  a  distance  of  thirty-three  miles  north-west  of  Sudbury. 
Mr.  Barlow  re-surveyed  Ramsay  Lake  and  some  smaller  bodies  of 
water  in  the  townships  of  McKim,  Garson,  Blezard  and  Snider. 
Surveys  were  likewise  made  of  the  roads  which  have  been  lately 
opened  in  the  townships  of  McKim  and  Snider,  Sudbury  district,  and 
also  of  the  Emery  Lumber  Company’s  railway  north-westward  from 
'Wahnapita?  station,  in  the  township  of  Dry  den. 

“  The  following  are  among  the  geological  results  of  the  season’s 
operations  ;  The  numerous  exposures  of  gneiss  and  red  quartz-syenite 
between  the  AVahnapitse  road  and  the  township  of  Denison  have  been 
traced  out  and  connected  together,  showing  that  they  all  belong  to  a 
continuous  I'ange  of  these  rocks  lying  in  the  centre  of  this  part  of  the 
Sudbury  trough.  It  was  found  impossible  to  separate  on  the  map  the 
gneiss  and  quartz-syenite  of  this  range  or  of  the  main  body  of  these 
rocks  on  the  northern  west  side  of  the  trough.  An  area  of  fine¬ 
grained,  dark  gray  varieties  of  impei’fect  gneiss  and  quartz-syenite 
occurs  around  Wia-shai-gaming  (or  ‘  Fairbank  ’)  Lake,  which  connects 
this  central  range  of  the  ordinary  gneiss  and  quartz-syenite  with  the 
great  area  of  these  rocks  on  the  north-west. 

“  A  long  and  rather  narrow  mass  of  coarsely  ci’ystalline  gray 
diabase  was  traced  from  Whitson  Lake  south-westward  into  the 
township  of  Denison,  a  distance  of  twenty-four  miles.  This  cuts  off  a 
narrow  belt  all  along  the  south-eastern  side  of  the  central  range  of 
gneiss  and  quartz-syenite.  It  is  about  a  mile  wide  in  the  middle  and 
runs  to  a  point  in  either  direction.  The  ore  deposits  of  the  following 
properties  are  situated  along  the  south-eastern  side  of  this  mass  or  in 
the  continuation  of  its  course :  Waddle’s,  the  Dominion  mine, 
Russell’s,  Stobie’s,  Murray  mine,  McConnell  mine  (in  Snider), 
Lockerby  and  McIntyre’s,  lot  10,  range  I.,  Snider;  the  Crean  or 
McConnell  mine  and  the  “  IMineral  Range,”  in  Denison.  The  ores  of 
the  Stobie,  Copper  Cliff,  Evans,  lot  12,  range  3,  Graham,  and  the 
Vermilion  mine,  are  associated  with  diorite,  mostly  brecciated,  along 
the  south-eastern  or  opposite  side  of  the  belt  of  gneiss  and  quartz- 
syenite  which  is  cut  off  by  this  mass.  Its  confused  character  and  the 
great  number  of  angular  fragments  and  masses  of  other  rocks  which 
it  contains  would  indicate  that  we  have  here  another  line  of  ancient 
volcanic  disturbance. 

“  A  second  mass  of  crystalline,  gray  diabase,  similar  to  that  of  the 
first  one  which  has  been  described,  was  traced  from  the  north-eastern 
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part  of  the  township  of  Levack  south-westward  for  a  distance  <>f 
eighteen  miles.  This  one  is  also  about  one  mile  wide  in  the  centi’e 
and  has  the  same  form  and  course  as  the  other.  Several  deposits  of 
the  nickeliferous  pyrrhotite  have  been  found  on  its  course.  Numerous 
masses  of  green  crystalline  diorite  occur  within  the  area  chiefly 
occupied  by  the  quartzite  and  greywacke  series,  and  at  the  contact  of 
these  with  the  adjacent  rocks  several  promising  deposits  of  similar 
ores  have  been  discovered. 

“  In  regard  to  the  stratigraphy  of  the  district,  the  Sudbury 
Huronian  trough,  where  it  is  traversed  by  the  line  of  the  Canadian 
Pacific  railway,  has  a  width  of  twenty-four  miles.  The  C-eneva  Lake 
outlier  has  a  breadth  of  seven  and  that  of  Onaping  Lake  of  three 
miles.  In  the  main  or  Sudbury  trough  the  rocks  on  either  side  dip  at 
high  angles  towards  the  centre.  The  lowest  member  is  the  quartzite 
and  quartzose  greywacke  series,  which  prevails  all  along  the  south¬ 
eastern  side  from  the  southern  border  of  the  sheet  at  Lake  Panache 
as  far  as.  the  Wahnapitre  River,  beyond  which  it  becomes  rapidly 
more  argillaceous  and  spreads  out  over  a  wider  geographical  area. 

“The  green  diorite  masses  in  the  midst  of  the  quartzite  and  grey¬ 
wacke  series  vary  in  length  from  half  a  mile  to  ten  miles,  and  as  a 
rule,  their  longer  diameters  conform  approximately  with  the  prevailing- 
strike  of  the  surrounding  rocks.  On  the  north-west  side  of  the 
trough  this  series  is  represented  by  a  band  of  gray  quartzite  containing 
scattered  pebbles  of  white  quartz.  This  quartzite  is  overlaid  by  the 
remarkable  black  breccia  referred  to  in  last  year’s  summary  report. 
It  appears  to  be  several  thousand  feet  thick,  and  was  traced  from 
Vermilion  Lake  north-eastward  to  a  point  on  the  upper  Vermilion 
River  beyond  the  latitude  of  Lake  Wahnapitre.  Professor  G.  H. 
Williams,  to  whom  specimens  of  the  Sudbury  series  of  rocks  were 
sent  for  mici’oscopical  examination,  has  found  that  the  irregular  white 
spots  with  which  this  rock  is  flecked  were  originally  fragments  of 
pumice,  but  that  they  have  been  entirely  replaced  by  silica. 

“  The  highest  member  of  the  Huronian  series  in  the  district  consists 
of  thick  gray  argillaceous  sandstones  or  greywackes,  interstratified 
with  more  argillaceous  bands.  These  rocks  occupy  a  large  tract  of 
country  between  Vermilion  Lake,  in  the  township  of  Fairbank,  and 
Lake  Wahnapitse.  and  generally  dip  at  moderate  angles.” 

The  cost  of  the  season’s  operations  was  ^1,746.64. 

The  strata  above  referred  to  by  Dr.  Bell  as  the  highest  member  of 
the  Huronian  resemble  very  closely  the  rocks  known  as  the  whin 
series  in  Nova  Scotia,  as  they  do  also  the  Lower  Cambrian  (Harlech 
and  Llanberris  grits  of  North  Wales). 
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Mr.  A.  S.  Cochrane  was  again  engaged  in  topographical  work  in  the 
Ontai’io  peninsula.  He  left  Ottawa  on  the  23rd  of  July  and  returned 
on  the  iSth  of  October.  His  work  was  similar  to  that  of  previous 
years,  and  consisted  in  mapping  the  streams,  hill  features,  etc.,  more 
correctly  than  they  had  been  hitherto  represented  on  the  township 
plans.  These  jilans  are  from  the  original  surveys,  which  were  made 
when  the  country  was  all  under  the  primitive  forest,  and  at  that  time 
the  contours  of  the  smaller  hills  could  not  be  seen  and  the  streams 
could  only  be  noted  where  they  intersected  the  concession  and  side¬ 
lines.  As  stated  last  year,  the  swamps,  which  existed  while  the 
country  was  in  a  state  of  nature,  have  been  drained  and  have  to  a 
great  extent  dried  up  since  the  land  has  been  cleared,  so  that  in  this 
respect  the  original  maps  do  not  correctly  represent  the  country.  In 
1889,  Mr.  Cochrane  had  tinished  sheet  number  115  and  the  past 
season  he  commenced  on  sheet  107,  which  is  the  next  one  to  the  south. 
He  completed  the  topographical  details  in  the  townships  of  Kincardine, 
Hui’on,  Kinloss  and  part  of  Greenock,  which  lie  in  the  north-western  cor¬ 
ner  of  this  sheet.  In  sketching  in  the  above  features  Mr.  Cochrane  was 
guided  by  the  lot  lines,  which  are  marked  by  boundary  fences  or  by 
odometer  measurements.  The  heights  were  determined  by  aneroid 
barometer. 

Except  near  the  shore  of  Lake  Huron,  where  sand  and  gravel  jire- 
vail  and  the  surface  is  level,  the  townships  examined  are  underlaid  by 
a  great  depth  of  bluish-gray  stone  clay,  with  brown  clay  sometimes 
I’esting  upon  it ;  the  surface  being  undulating  and  usually  overspread 
by  a  rich  loamy  soil. 

The  fundamental  rock  was  found  in  only  one  place,  namely,  about 
thi’ee  miles  east  of  the  town  of  Kincardine,  where  a  flat  layer  of  gray 
limestone  was  exposed  for  several  hundred  feet  in  the  bed  of  a  branch 
of  the  Penetangore  River.  Some  fossils  were  collected  here  which 
IMr.  Whiteaves  states  belong  to  the  Corniferous  formation  which  had 
been  already  rejiresented  as  occurring  at  this  locality  upon  the  geologi¬ 
cal  map  of  the  province. 

Cost  of  this  fleld-work,  $350. 


During  the  past  summer  Dr.  Ells,  assisted  by  Mr.  Giroux,  was 
occupied  in  continuing  and  extending  the  work  of  the  previous  season 
within  the  limits  of  the  south-west  quarter  sheet  of  the  Eastern  Town¬ 
ships  map.  His  own  attention  was  devoted  to  a  more  careful  and 
detailed  examination  of  the  area  between  the  Grand  Ti'unk  railway 
and  the  Vermont  boundary  and  between  Memphremagog  Lake  and 
the  Richelieu  River,  while  the  northern  or  St.  Erancis  River  area  was 
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Studied  by  Mr.  Giroux,  whose  work  included  a  careful  exaiinnatiou  of 
the  section  exposed  down  that  river  and  up  the  Yamaska  to  St. 
Hyacinthe.  Respecting  these  examinations,  Dr.  Ells  states  as 
follows  : — 

“Large  collections  of  fossils  from  a  number  of  points  were  oljtained, 
in  which  work  I  was  ably  assisted  by  Mr.  W.  E.  Deeks,  B.A.  Toward 
the  latter  part  of  the  season,  a  few  days  were  spent  with  Mr.  C.  D. 
'Walcott,  of  the  United  States  Geological  Survey,  in  the  study  of  the 
rocks  about  Philipsburg,  Mystic  and  Highgate,  in  order  to  determine 
more  accurately  the  exact  horizon  of  the  Philipsburg  and  Stanbridge 
sei'ies.  Upon  the  setting  in  of  bad  weather  in  October,  the  rest  of  the 
season  was  devoted  to  the  examination  of  the  copper  and  asbestus 
mines  of  Sherbrooke,  Thetford  and  Black  Lake. 

“  While  the  surveys  of  the  past  season  have  not  yet  been  fully 
plotted  out,  sufficient  has  been  done  to  determine,  with  the  aid  of  the 
fossils  collected,  the  stratigraphical  sequence  anrl  boundaries  of  the 
several  formations  east  of  the  great  St.  Lawrence  and  Champlain  fault. 
The  black  limestones  of  Farnham,  which  were  supposed  in  1863  to 
underlie  the  Levis  formation,  were  found,  as  was  pointed  out  in  1877 
to  be  of  Trenton  age,  as  indeed  the  list  of  fossils,  see  pp.  239,  240 
Ge»logy  of  Canada,  1863,  very  clearly  indicates.  The  stratigraphical 
sequence  embraces,  from  the  Cambrian  through  the  Calcifei’ous  and 
Chazy  to  the  Farnham  limestones,  which  certainly  represent  a  portion 
of  the  Trenton  formation,  the  underlying  Chazy  being  seen  both  to 
the  east  and  west.  Thus  the  Farnham  rocks  occupy  the  centre  of  a 
synclinal  instead  of  the  crest  of  an  anticlinal,  as  supposed  in  1863. 

“  The  lowest  rocks  of  the  series,  west  of  the  Sutton  Mountain  pre- 
Cambrian  and  Cambrian  strata,  are  the  red  and  green  slates  and  sand¬ 
stones  which  constitute  the  prominent  ridge  of  Granby,  and  which 
extend  south-westerly  almost  to  the  line  of  the  Canadian  Pacific  rail¬ 
way  east  of  Farnham  station,  and  also  occupy  the  country  between 
Granby  and  Abbotsford  up  to  the  great  St.  Lawrence  and  Champlain 
fault,- which  passes  immediately  to  the  west  of  Yamaska  Mountain. 

“  The  black  Trenton  limestones  of  Farnham  centre  do  not  appear  to 
reach  the  Vermont  boundary,  the  underlying  Chazy  limestone  and 
dolomitic  shales  coming  to  the  surface  in  this  direction  in  a  basin¬ 
shaped  synclinal  whose  depression  is  to  the  north-east ;  but  northward 
they  can  be  traced  continuously  east  of  (Hranby  and  Roxton  to  and 
across  the  St.  F rancis  to  the  Danville  and  Arthabasca  areas. 

“  The  country  west  of  the  St.  Lawrence  and  Champlain  fault  is 
generally  level,  broken  only  by  the  intrusive  masses  of  Rougemont, 
St.  Hilaire,  Mount  Johnson,  Monnoir,  and  kindred  mountains.  Thei’e 
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are  very  few  rock  exposures  in  this  level  country.  Some  outcrops 
which  occur  at  Chambly,  St.  J ean  Baptiste  and  St.  Hyacinthe  have 
yielded  a  numerous  list  of  fossils  ;  they  have  not  yet  been  determined, 
but  appear  to  indicate  that  the  rock  over  the  greater  jjart  of  the  area 
belongs  to  the  U tica  and  Lorraine  formations,  as  they  are  described  in 
the  Geology  of  Canada,  1863. 

“  The  slaty  belts  on  either  side  of  the  Central  Anticlinal  axis  of 
Sutton  Mountain,  referred  to  in  the  Summary  Report  last  year  (1889) 
were  traced  for  seventy-five  miles,  and  the  complicated  relations  of  the 
rocks  between  these  slaty  belts  and  Lake  Memphremagog  were  care¬ 
fully  examined .  A  complete  micrometer  survey  of  the  lake  on  the 
Canadian  side  was  made,  and  the  intricate  mixture  of  Silurian  and 
Cambro-Silurian  fossiliferous  rocks,  cut  in  places  by  very  peculiar, 
often  sheared  dykes,  clearly  mapped  out. 

“  The  mining  interests  of  the  townships,  though  for  the  most  part 
within  the  area  adjoining  that  contained  in  the  field  of  work  just 
described,  are  on  the  increase.  Two  new  copper  mines  in  the  Sher¬ 
brooke  belt  of  schists,  the  Moulton  Hill  and  the  Howard,  have  been 
opened,  and  are  now  shipping  ore  to  a  considerable  extent.  The  ore 
is  very  similar  to  that  found  at  the  Capelton  mines,  and,  like  that,  is 
used  for  the  manufacture  of  sulphuric  acid.  The  copper  contents»of 
the  lode  apparently  increase  as  the  veins  or  lodes  are  opened  down¬ 
ward.  Further  development,  on  properties  abandoned  some  years  ago 
in  the  district  near  Sherbrooke,  are  about  to  be  undertaken  ;  and  the 
Huntington  mine,  lately  acquired  by  Messrs.  G.  H.  Nichols  &  Co.,  has 
been  pumped  out  and  mining  operations  resumed. 

“  The  asbestus  industry  shows  also  a  great  increase,  both  in  the 
amount  of  the  output  and  in  the  prices  obtained  for  the  raw  material, 
and  probably  not  less  than  8,000  tons  have  been  shipped  during  1890, 
though  the  complete  returns  are  not  yet  in.  The  price  of  No.  1  has 
risen  rapidly  from  $100  to  $125  to  $200,  and  even  $250  per  ton,  with 
a  further  tendeney  ui^ward.  Several  new  mines  have  been  opened  and 
the  work  at  the  old  mines  has  been  pushed  with  greater  vigour.  The 
increase  in  the  output  is  largely  due  to  the  fact  thatimproved  machinery 
is  now  employed  in  all  the  jaits,  in  some  of  which  compressed  air  for 
the  purposes  of  drilling  and  hoisting  is  used ;  others  use  steam  direct, 
the  former  being  considered  the  more  advantageous,  owing  to  the  ease 
with  which  the  drill  holes  can  be  kept  clean.  Preparations  are  now 
being  made  for  removing  the  dumps  from  their  present  sites  to  the 
barren  ground  near  the  Thetford  River,  and  it  is  estimated  that  the 
crushing  and  cribbing  of  these  will  amply  repay  the  cost  of  removal. 
The  necessity  of  employing  machinery  for  the  purposes  of  crushing  and 
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cobl)ing  for  the  smaller  veins  at  least  is  now  recognized,  and  is  being 
put  in  operation  at  the  American  and  Anglo-Canadian  mines  at  Black 
Lake.  In  addition  to  the  mines  already  described  in  former  reports, 
sevei’al  new  areas  have  been  opened  on  the  west  side  of  the  Quebec- 
Central  railway.  "While  the  veins  at  all  these  occasionally  show  good 
fibre,  it  is  evident,  upon  examination,  that  the  rock  nearer  the  river 
and  on  the  low  ground  does  not  yield  such  fine  asbestus  as  in  the 
mound  where  the  minesi  were  first  opened.  In  Coleraine,  also,  several 
of  the  new  companies  w-hich  began  operations  last  year  at  Black  Lake 
have  abandoned  their  locations,  owing,  probably,  to  an  unfortunate 
choice  of  ground,  while  some  of  the  Thetford  companies — notably 
King  Bros.,  A.  S.  Johnston  and  A.  H.  Murphy — have  opened  new 
areas  here  and  found  good  veins.  Among  others.  Dr.  James  Reed,  on 
lots  27,  28,  29,  has  erected  a  first-class  mining  plant,  with  air  com¬ 
pressors,  for  carrying  on  work  on  his  areas,  on  wdiich  considerable  woi-k 
has  been  done  during  the  past  season,  mostly  by  the  contract  system. 
■  “  On  the  west  side  of  the  upper  part  of  Black  Lake,  near  the  inland 
line,  Messrs.  Grundy,  Steel  &  Co.,  of  the  Beaver  Mining  Company, 
have  begun  work  in  Range  B,  Coleraine,  but  the  woi-k  so  far  has  been 
mostly  exploratory.  Numerous  small  veins  and  some  of  fair  size  have 
been  found,  but  their  value  cannot  yet  be  definitely  pronounced  upon. 

“  Great  activity  on  the  part  of  prospectors  is  manifested  throughout 
the  whole  of  the  Serpentine  belt  of  Thetford,  Coleraine,  Broughton  and 
Wolfestown.  Several  finds  of  valuable  areas  are  reported,  none  of 
which,  how-ever,  in  so  far  as  careful  inquiry  could  determine,  are  of 
very  gTeat  importance. 

“  An  interesting  point  discovered  during  the  past  year  is  the  fact 
that  the  walls  of  so-called  barren  rocks  encountered  in  nearly  all  the 
mines,  owing  to  the  presence  of  fardts,  and  formerly  supposed  to  be 
worthless,  are  now  in  good  ground,  the  barren  portions  extending 
but  a  short  distance.  This  is  what  might  have  been  expected  in  such 
areas,  the  fault  being  only  local  and  merely  displacing  masses  of 
presumably  equally  rich  serpentine. 

“  The  serpentine  areas  of  the  south-western  portions  of  the  province 
have  not  yet  disclosed  the  presence  of  workable  veins  of  asbestus  in 
quantity,  with  the  exception  of  the  mine  at  Danville,  owned  by  Mr. 
Jeffrey,  where  some  fine  veins  hav^e  lately  been  discovered.  The  Bromj> 
ton  Lake  mine,  which  is  the  most  southerly,  worked  to  any  extent,  has 
been  opened  to  a  very  considerable  depth,  and  a  large  amount  of  money 
has  been  spent ;  but  the  prospects  for  workable  veins  in  the  lower 
workings  are  no  better  than  at  the  surface,  and  no  returns  have  yet 
been  made.  About  Orford  Pond  on  the  south  side  of  Orford  Mountain, 
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and  neai'  Long  Lake,  at  the  northern  extremity  of  the  same  ridge,  ex¬ 
cavations  have  been  made  in  thin  and  irregular  seams  a  fourth  of  an 
inch,  and  in  the  road  west  from  Knowlton  Landing  to  Bolton  Pass,  in 
the  serpentine  band  to  the  east  of  the  Missiscpioi  River,  some  explora¬ 
tory  work  has  been  done  without  finding  asbestus  of  any  economic 
value,  and  in  so  far  as  yet  ascertained  this  portion  of  the  province  does 
not  present  favourable  indications  for  profitable  asbestus  mining. 

“Of  the  work  of  the  assistants  in  the  field,  Mr.  N.  J.  Giroux,  C.E., 
and  W.  E.  Leeks,  B.A.,  I  can  speak  in  the  highest  terms.” 

The  party  left  Ottawa  on  the  11th  of  June  and  I'eturned  on  the 
11th  of  October. 

Expenditure  for  the  season,  $1,490. 


During  the  months  of  July  and  August  the  Rev.  Abbe  Lafiamme, 
at  my  request,  made  some  geological  investigations  in  the  county  of 
Charlevoix,  on  which  he  furnishes  the  following  report  : — 

“  Attention  has  been  more  especially  directed  to  the  study  of  the 
Cambro-Silurian  deposits  on  the  north  shore  of  the  St.  Lawrence,  in 
the  county  of  Charlevoix.  The  valleys  of  the  Riviere  du  Goufre  and 
of  the  Malbaie  River  are  almost  entirely  occupied  by  limestones,  extend¬ 
ing  in  the  first  of  these,  to  about  ten  miles  from  the  St.  Lawrence,  and 
forming  a  band  of  nearly  uniform  width  all  through  that  distance, 
except  at  Cape  Martin,  where  the  outcrop  of  the  calcareous  strata, 
measured  transversely  to  its  direction,  is  notably  narrower. 

“  In  the  Malbaie  River  valley  the  limestones  disappear  at  a  point 
nearer  to  the  St.  Lawrence,  or  at  most  seven  or  eight  miles  from  it,  but 
the  area  they  occupy  is  considerably  wider  than  on  the  River  Goufre. 
Other  limestone  areas  occur  in  the  valleys  of  the  Petit  Lac  and  Lake 
Nairnes. 

“Except  in  a  very  fevy  places,  it  has  been  found  totally  impossible 
to  trace  with  certainty  the  limits  of  the  calcareous  beds,  the  drift  de¬ 
posits  which  fill  those  valleys  being  so  thick  as  to  utterly  prevent  any 
such  determinations,  especially  along  the  upper  parts  of  the  above- 
mentioned  rivers. 

“  There  are  no  Cambro-Silurian  beds  in  the  nariow  valleys  of  the 
other  streams  of  Charlevoix  county,  such  as  the  Little  Malbaie  River 
and  the  numerous  creeks  falling  into  the  St.  Lawrence  between  St. 
Ii’enee  and  Baie  St.  Paul. 

“  The  calcareous  strata  in  both  the  large  valleys  referred  to  are  only 
slightly  disturbed.  They  generally  take  the  shape  of  a  broad  synclinal, 
with  only  a  few  secondary  folds. 
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“  Other  conditions  obtain  in  the  Cainbro-Silurian  band  along  the 
shore  of  the  St.  Lawrence,  between  Gros  Ruisseau  and  Point  Peres, 
and  from  Cape  Martin  to  one  mile  above  the  wharf  at  Eboulements. 
This  band  is  narrow  from  one  end  to  the  other,  its  maximum  width 
being  little  moi’e  than  a  mile.  It  is  not  continuous,  as  shown  on  the 
map  sent  me  from  Ottawa  last  spring,  but  is  interrupted  for  a  long 
distance  between  Cape  Martin  and  Point  Peres,  the  only  trace  of  it  to 
be  found  in  this  distance  being  some  unimportant  and  isolated  knolls 
on  the  shoi'e  of  Apple  Cove  (Anse  aux  Pommes). 

“  All  the  beds  dip  at  a  very  high  angle,  mostly  towards  the  St.  Law¬ 
rence  River.  At  points  where  they  have  not  been  too  much  disturbed 
there  appear,  both  above  and  below,  and  lying  conformably  with  them, 
beds  of  quartzite,  frequently  cut  by  large  felspathic  veins,  of  a  pink 
colour,  and  apparently  of  Archaean  age. 

“Fossils  are  scarce  in  the  basins  of  the  Goufre  and  Malbaie  Rivers, 
but  they  are  plentiful  at  the  mouth  of  the  latter  stream,  especially 
along  the  line  of  contact  of  the  limestone  and  sandstone  beds  which, 
with  a  thickness  of  a  hundred  feet,  here  constitute  the  base  of  the 
Trenton  series. 

“  This  great  deposit  of  sandstone  forms  a  building  stone  of  excellent 
quality.  The  rock  is  cream-coloured  in  the  upper  part  and  becomes 
light  green  at  the  base  of  the  series  ;  it  can  be  quarried  in  blocks  of 
any  dimension.  The  material  in  the  top  beds  is  hard,  fine-grained  and 
is  but  slightly  affected  by  exposure,  being  in  consequence  very  well 
adapted  for  pavements.  In  fact,  a  large  quantity  is  extracted  eveiy 
year  for  this  purpose. 

“  There  are  but  few  economic  minerals  in  Charlevoix  county.  In 
addition  to  the  limestones  and  sandstones  above  referred  to  there  may 
be  found  here  rocks  holding  a  large  quantity  of  garnets,  notably  at  St. 
Irene  and  Malbaie.  At  the  first  mentioned  place  these  garnets  are 
very  large,  being  frequently  over  six  inches  in  diameter,  but  all  are 
fissured  and  of  no  value.  At  Malbaie  on  the  shore  one  mile  above  the 
wharf,  the  crystals  are  smaller,  but  their  colour  is  better  and  their 
brightness  greater  than  at  St.  Irene. 

“I  have  also  visited  the  deposit  of  titanic  iron  ore  at  St.  Urbain, 
but  notwithstanding  a  careful  examination  of  the  place,  its  actual  limits 
could  not  be  defined,  on  account  of  the  thickness  of  the  drift  there. 
One  thing,  however,  is  certain  and  that  is  that  the  quantity  of  titanic 
iron  ore  in  the  deposit  is  practically  unlimited.  The  part  already 
opened  is  immense,  and  many  other  similar  deposits  may  be  seen  in 
various  places. 
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“  The  iron  works,  formerly  erected  by  an  English  company  which,  it 
is  said,  spent  half  a  million  of  dollars  on  the  spot,  are  totally  ruined, 
there  being  only  left  to  mark  their  site  a  few  piles  of  old  bricks,  and 
the  same  must  be  said  of  the  tramway  which  connected  the  mine  with 
the  village  of  Bale  St.  Paul,  on  the  shore  of  the  St.  Lawrence. 

“  The  silver  mine  which  it  is  was  alleged  had  been  worked  by  the 
Erench  and  had  been  re-discovered  recently  never  had  any  existence, 
•except  in  the  fancy  of  those  interested  in  the  selling  of  the  property ; 
and  the  galena  veins  on  the  west  side  of  Baie  St.  Paul  are  so  small  and 
narry  so  little  of  the  mineral  that  they  are  totally  worthless.  The 
alleged  phosphate  mines  of  St.  Irene  are  nothing  but  veinlets  of  sand¬ 
stone  imbedded  in  Archiean  rocks  and  carrying  fluorspar. 

“It  has  been  reported  that  asbestus  and  mica  had  been  found  at  a 
point  a  few  leagues  distant,  north-west  of  the  St.  Lawrence,  but  the 
truth  of  the  report  has  not  been  ascertained  and  it  should  not  be 
lightly  credited.” 

The  first  description  of  these  limestone  areas  was  given  in  the  Geo¬ 
logy  of  Canada,  1863,  Chap.  IX.,  pp.  160-163. 

Cost  of  exploration,  $400. 


INIr.  A.  P.  Low  was  engaged  during  the  past  season  on  an  exploration 
of  the  region  around  Lake  St.  John,  in  continuation  of  the  work  pre¬ 
viously  undertaken  there  by  Mr.  F.  D.  Adams  and  the  Rev.  Professor 
Laflamme.  Respecting  this  work  Mr.  Low  states  : — 

“  The  party  left  Ottawa  on  the  ■28th  of  May,  and  after  spending  ten 
days  in  Quebec  copying  plans  of  surveys  in  the  district  the  work  was 
commenced  at  Lake  Edward.  A  complete  geological  examination  was 
made  of  its  shores  and  of  the  J eannotte  and  Batiscan  rivers,  flowing  out 
of  it,  to  Laurentides  Station  on  the  line  of  the  Quebec  and  Lake  St. 
John  railway. 

“  Along  the  southern  shores  of  Lake  Edward  and  on  the  upper  part 
of  the  J  eannotte  River  a  dark  greenish,  basic,  dioritic  gneiss  occurs  ; 
this  rock  is  highly  impregnated  with  iron  ore,  usually  occurring  in  the 
form  of  small  grains,  but  frequently  in  masses  several  inches  in  dia¬ 
meter,  and  probably  may  be  fouiid  in  larger  quantities  and  be  of  eco¬ 
nomic  value.  These  dark  basic  rocks  are  also  seen  along  the  shores  of 
Lake  Batiscan  and  its  outlet,  also  on  the  line  of  the  Quebec  and  Lake 
St.  John  railway,  to  the  north  of  Lake  Edward. 

“  Having  completed  the  exploration  of  the  Batiscan  valley,  a  canoe 
route  from  the  headwaters  of  the  Rat  River  was  followed  through  Lake 
Najalouyand,  on  the  Bostonnais  branch  of  the  St.  Maurice,  thence 
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across  the  height  of  land  through  Lakes  Dore,  Ecarte,  Ouaquagamasis, 
Commissaires  and  Bouchette  to  the  mouth  of  the  Ouiatchouan  River 
at  Lake  St.  John. 

“No  economic  minerals  in  quantity  were  found  on  this  route,  but 
on  Lake  Commissaires  veins  of  pink  pegmatite  were  seen  carrying  de¬ 
tached  masses  of  hematite  up  to  three  inches  in  diameter,  but  genei’ally 
smaller ;  some  of  these  veiVis  also  hold  large  crystals  of  black  mica,  but 
these  ai’e  considerably  crumpled.  A  small  detached  area  of  anorthosite 
was  found  on  the  Ouiatchouan  River  similar  to  the  great  mass  of  that 
rock  east  of  Lake  St.  John. 

“  Following  this  a  close  examination  of  all  the  rock  cuttings  along 
the  Quebec  and  Lake  St.  John  railway  was  made  from  Black  River  to 
the  northern  terminus.  These  cuttings  afford  admirable  sections  of  the 
Archsean  rocks  in  the  area  north  of  the  St.  Lawrence,  which  will  be 
of  great  value  in  correlating  the  similar  rocks  found  elsewhere  in  that 
region. 

“  A  gray  hornblendic  granitite  gneiss  is  found  in  the  cuttings  from 
Riviere  a  Pierre  to  Meguick.  It  is  being  quarried  near  the  latter 
place  for  building  stone.  It  is  very  valuable  for  heavy  foundations 
and  for  exposed  walls.  About  Lake  Ouaquagamasis  a  red  variety  of 
the  same  rock  would  answer  for  building  material  quite  as  well  as  the 
gray,  and  would  also  likely  prove  valuable  as  a  material  for  all  pur¬ 
poses  in  which  polished  or  worked  granite  in  large  blocks  is  required. 

“  Besides  these  building  stones,  the  only  other  mineral  of  economic 
value  observed  was  a  small  vein  of  mixed  iron  and  copper  pyrites,  seen 
in  the  first  cut  south  of  Stadacona  station  ;  this  vein  in  itself  is  insigni¬ 
ficant,  but  indicates  the  possibility  of  finding  these  minerals  in  veins 
of  larger  dimensions. 

“  On  the  completion  of  this  examination  a  trip  was  made  up  the 
Montmorency  River  to  beyond  the  beaver  meadows,  and  the  country 
explored  eastward  from  there  to  the  Sault  a  la  Puce  River,  in  order  to 
trace  out  the  northern  boundary  of  the  mass  of  anorthosite  which 
occurs  behind  Chateau  Richer,  and  which  holds  lenticular  masses  of 
titaniferous  iron  ore  scattered  through  it.^ 

“  Two  weeks  were  then  spent  in  Charlevoix  county,  where,  in  con¬ 
junction  with  Prof.  Laflamme,  the  outliers  of  Trenton  limestone  along 
the  coast  were  traced  out,  as  well  as  the  southern  boundary  of  the 
large  anorthosite  area  are  seen  on  either  side  of  the  Goufre  River,  near 
St.  Urbain.  This  area  is  particularly  rich  in  titaniferous  iron  ore, 
which  often  occurs  in  immense  masses.  One  of  these  is  on  the  hillside 
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west  of  St.  Urbain,f  where  thousands  of  tons  of  ore  are  in  sight.  This 
deposit  was  worked  some  years  ago,  but  owing  to  the  high  percentage 
of  titanic  oxide  present  and  the  high  cost  of  fuel  profitable  reduction 
was  impossible  and  an  extensive  plant  was  abandoned. 

“  In  the  valley  of  the  Goufre  River  a  bed  of  peat,  eighteen  inches 
thick,  was  found,  apparently  overlaid  by  marine  clays  ;  this  peat  would 
form  excellent  fuel. 

“In  a  coarse  garnetiferous  gneiss  on  the  land  of  Edward  Martin, 
St.  J erbme  road,  two  veins  of  pegmatite  hold  considerable  quantities  of 
graphite  in  disseminated  scales. 

“  At  the  conclusion  of  the  work  in  Charlevoix  county  the  party  re¬ 
turned  to  Lake  St.  John,  where  Mr.  Smaill,  B.  Ap.  Sc.,  had  been  en¬ 
gaged  carefully  tracing  out  the  junction  between  the  Archiean  and 
Cambro-Silurian  rocks  on  the  west  and  south  sides  of  the  lake.  The 
indications  of  petroleum  at  Point  aux  Trembles  were  investigated  ;  the 
Utica  shales  were  there  found  to  be  highly  impregnated  with  oil,  but 
as  the  shale  and  limestone  appear  to  form  a  synclinal  basin  in  the 
Archiean  valley,  with  only  a  few  low,  narrow  anticlinal  ridges,  the 
possibility  of  a  large  collecting  area  for  oil  under  the  shales  is  doubtful. 

“  The  Cambro-Silurian  rocks  of  Lake  St.  John  are  also,  as  in  the 
west,  the  source  of  mineral  springs.  Several  of  them  occur  around 
the  margin  of  the  lake,  one  comes  out  on  the  shore  between  Chambord 
and  the  mouth  of  the  Matabetchouan  River.  The  water  of  this  spring 
is  at  present  under  analysis  here,  and  it  may  prove  of  medicinal  value. 

“  During  September  an  exploration  was  made  in  the  country  north 
of  Lake  St.  John  on  the  Wassiemeska,  Rat  and  Ours  rivers,  branches 
of  the  Mistassini  River.  On  the  first  named  only  Archsean  gneisses 
were  seen  to  the  limit  of  the  explorations  some  forty  miles  north  from 
the  lake ;  but  here  numerous  boulders  of  jasper  conglomerate,  felsite 
and  diorite,  closely  resembling  the  rocks  of  the  Huronian  north  of  Lake 
Huron,  were  found,  indicating  that  a  Huronian  area  will  be  found  far¬ 
ther  to  the  northward. 

“  At  the  sixth  and  seventh  portages  of  the  Mistassini  River  a  large 
band  of  crystalline  limestone  was  noted.  This  band  is  irregular  in 
thickness,  and  appears  to  thin  out  at  the  upper  portage  ;  an  extension 
of  the  same  or  a  similar  band  is  exposed  for  several  miles  along  the 
course  of  Rat  River,  from  which  it  crosses  into  the  Riviere  aux  Ours, 
where  it  is  seen  below  the  first  fall,  but  is  there  only  five  feet  wide, 
and  apparently  near  its  eastern  limit.  This  limestone  or  marble 
is  occasionally  found  free  from  impurities,  but  having  a  coarse  granu¬ 
lar  texture  is  unfit  for  building  or  ornamental  purposes.  The  greater 
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part  of  the  mas.s  holds  a  varying  quantity  of  light  brown  mica  in  small 
scales,  while  veins  and  detached  masses  of  white  orthoclase  and  j)ink 
and  green  scapolite  are  also  common.  In  some  of  the  bands  rounded 
grains  of  green  hornblende  or  pyroxene  are  found,  chiefly  near  the 
junction  with  the  enclosing  gneiss. 

“  The  Rat  River  was  followed  thirty-two  miles  along  its  course,  tlie 
upper  five  being  through  an  anorthosite  area,  probably  an  extension  of 
the  large  area  seen  on  the  Peribonka  River.” 

The  Riviere  aux  Ours  was  ascended  only  ten  miles,  as  the  river 
there  becomes  unnavigable  for  a  considerable  distance.  The  rocks 
seen  on  this  stream  were  orthoclase  gneisses,  with  the  excejDtion  of  the 
limestone  noted  above. 

“  On  the  completion  of  this  trip  the  party  disbanded  and  Mr.  Low 
returned  to  Ottawa,  on  the  27th  of  September.  Cost  of  the  explora¬ 
tions,  $1,208. 


Mr.  Chalmers  left  Ottawa  on  the  5th  of  June  to  continue  the  sur¬ 
vey  and  mapping  of  the  surface  geology  of  New  Brunswick,  his  field 
work  being  the  area  included  in  the  quarter-sheet  map  No.  2,  S.E. 
This  sheet  embraces  the  county  of  Kent  with  adjacent  portions  of  the 
counties  of  Westmoreland  and  Northumberland.  His  assistants  were 
Mr.  John  H.  McDonald,  of  Brockville,  Ont.,  from  the  date  of  his  leav¬ 
ing  Ottawa  till  the  4th  of  October,  and  Mr.  W.  J.  Wilson,  of  St.  John, 
N.B.,  from  the  30th  June  till  the  15th  of  August. 

The  following  is  Mr.  Chalmers’s  report  on  the  season’s  work  : — 

“  In  the  district  to  which  this  report  relates  the  surface  features  are, 
generally  speaking,  uninteresting  and  monotonous,  presenting  the 
aspect  of  a  low,  level  plain,  which,  however,  rises  gently  towards  the 
north-west  margin.  Between  river  valleys  this  flat  Middle  Carboni¬ 
ferous  area  is  comparatively  undrained,  and  hence  much  wet,  barren 
land  exists  upon  it,  and  shallow  peat  bogs  are  common. 

“  Making  Weldford  station  our  headquarters  in  the  first  part  of  the 
season  we  examined  the  country  along  the  Intercolonial  railway  to  the 
north  and  south.  Numerous  cuttings  exposed  good  sections  of  the 
superficial  deposits,  and  the  rock  sui’faces  exhibited  stria?  in  many 
places.  Two  well-defined  sets  of  these  were  observed.  The  first  set 
occurs  along  the  railway  to  the  north  of  Richibucto  River,  the  striie 
trending  about  due  east,  and  this  course  was  found  also  near  the  coast 
in  the  Buctouche  and  Cocagne  districts,  varying  in  some  places  to 
points  between  east  and  north-east.  The  second  set  was  seen  along 
the  Intercolonial  railway  to  the  south  of  Richibucto  River,  the  striae 
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having  a  nearly  north  to  south  course.  Good  examples  of  the  latter 
were  discovered  just  south  of  Welford  station  where  the  rock  surfaces 
were  exposed  during  the  construction  of  the  railway  exhibiting  finely 
preserved  striae  with  a  course  of  S.  5°  W.  This  is  upon  the  water-shed 
between  the  Richibucto,  which  flows  easterly  into  the  Straits  of  North¬ 
umberland,  and  the  Salmon  River,  flowing  southwesterly  into  the  St. 
John,  or  rather  into  Grand  Lake,  the  elevation  of  this  water-shed  not 
being  more  than  200  to  250  feet  above  the  sea.  These  two  sets  have 
only  been  produced  by  two  different  bodies  of  ice,  both  of  which) 
to  all  appearances,  have  been  local,  the  east  and  west  striae  by  ice  which 
moved  towards  the  straits  mentioned,  and  the  north  and  south  by  ice 
which  flowed  either  northwardly  into  the  valley  of  the  Richibucto,  or 
southwardly  towards  that  of  the  St.  John  River. 

“  Boulder  clay  is  sparingly  found  in  many  places  on  the  higher 
grounds,  but  the  chief  covering  of  fhe  rocks  is  a  coat  of  their  own 
debris,  in  the  form  of  gravels,  sands,  ikc.,  intermixed  with  boulders, 
chiefly  local,  with  which,  however,  transported  ones  occur  in  greater 
or  less  numbers.  The  local  debris  referred  to  is  usually  masked  by 
stratified  materials,  the  relations  of  the  two  being  seen  in  river  banks, 
especially  below  the  200  feet  contour  line.  The  whole  superficial 
covering  of  the  Carboniferous  rocks,  indeed,  appears  more  or  less  strati¬ 
fied  in  the  upper  part,  and  is,  generally  speaking,  deeper  than  that 
resting  upon  the  other  geological  systems  or  formations  of  the  pro¬ 
vince.  It  conceals  the  rocks  from  view  everywhere,  except  along  I’iver 
valleys.  The  millstone-grit,  in  its  decay,  seems,  however,  to  have 
crumbled  down  largely  into  arenaceous  materials.  Sandy  loam  is  met 
with  along  river  courses,  and  clay  beds  constitute  the  basal  member  of 
the  stratified  series  in  certain  places,  but  are  not  common  ;  hence  the 
conditions  necessary  for  the  preservation  of  the  shells  of  marine  ani¬ 
mals  in  the  post-Tertiary  deposits  of  this  district  are  rare,  and  conse¬ 
quently  very  few  of  these  are  found  in  the  fossil  state. 

“  A  noteworthy  feature  of  the  surface  beds  upon  the  area  referred 
to  is  the  presence  of  boulders  of  granite,  felsite,  diorite,  etc.,  scattered 
broadcast  over  them  and  often  embedded  therein.  The  boulders  are 
obviously  derived  from  the  Cambro-Silurian,  Cambrian  and  pre- 
Cambrian  rocks  to  the  north-west.  Near  the  coast  and  below  the  200 
feet  contour  line,  however,  they  are  sparingly  intermingled,  in  some 
localities,  at  least,  with  others  which  are  not  so  easily  accounted  for, 
and  which  appear  to  have  been  borne  thither  by  floating  ice.  The 
direction  in  which  the  boulders  on  the  higher  parts  of  the  district  have 
been  transported  is  exemplified  by  their  greater  or  less  abundance  in 
the  different  localities  as  we  recede  from  the  parent  beds.  For  example. 
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along  the  south-west  Miramichi  those  of  granite  and  other  crystalline 
rocks  are  unusually  large  and  abundant,  and  in  many  cases  angular, 
being  near  the  parent  rocks ;  but  as  we  proceed  eastwai'ds  across  the 
Carboniferous  basin  they  become  smaller  and  more  scattered.  Th.ese 
transported  boulders  are,  however,  merely  the  residual  specimens  of 
the  vast  numbers  which  hav^  been  borne  thither.  Remains  of  others 
which  have  crumbled  to  pieces  are  seen  in  the  coarser  gravels  and  sands 
in  numerous  places. 

“  The  other  superficial  deposits  of  the  district  presented  no  new  fea¬ 
tures  worthy  of  consideration. 

“  The  evidence  regarding  the  Pleistocene  subsidence  indicates  that 
it  may  have  been  slightly  less  here  than  in  the  Bay  of  Fundy  and  the 
Baie  des  Chaleurs  basins.  An  old  shore  line,  quite  distinct,  was 
observed  at  Galloway,  near  Kingston,  at  a  height  of  150  to  160  feet 
above  sea  level.  A  similar  ancient  shore  line,  at  about  the  same  ele¬ 
vation,  occurs  in  the  Miramichi  valley. 

“After  Mr.  Wilson  joined  our  party  on  the  30th  of  June,  he  and 
Mr.  McDonald  examined  the  southern  part  of  the  district,  following 
all  the  roads  and  streams.  While  they  were  thus  engaged,  I  first 
visited  the  ship  railway  now  under  construction  across  the  Isthmus  of 
Chignecto,  for  the  purpose  of  re-examining  the  formations  disclosed  in 
an  excavation  for  docks  which  is  now  being  made  at  its  western  end. 
This  excavation  is  opened  in  the  margin  of  the  Amherst  salt  marsh, 
between  the  mouths  of  the  La  Planche  and  Missaguash  rivers.  The 
section  exhibits  in  descending  order — (1)  marsh  mud,  (2)  blue  clay 
holding  shells  of  Mya  arenaria,  Macoma  gj'cenlandica,  and  the  young 
of  Buccinum  undatum?,  (3)  peat  or  humus,  (41  red  clay,  and  (5) 
boulder-clay,  with  local  boulders.  The  bottom  of  the  boulder-clay  is 
not  reached,  although  the  excavation  is  upwards  of  60  feet  in  depth. 
Afterwards  I  proceeded  to  Grand  Manan,  to  examine  one  or  two 
doubtful  points  there.  Striation  by  ice,  apparently  from  the  mainland, 
and  a  few  boulders  evidently  belonging  to  rocks  other  than  those  on 
the  island,  were  observed  on  the  higher  parts,  350  to  400  feet  above 
the  sea.  Returning  to  Kent  county,  I  then  made  a  canoe  trip  along 
the  coast  and  around  the  lagoons  inside  of  the  sand  dunes,  which  here 
form  barriers  along  the  shallow  shores.  Many  interesting  facts  were 
noted  regarding  the  formation  of  the  sand  beaches,  lagoons,  peat  beds, 
salt  marshes,  etc. 

“On  the  3rd  of  October  I  visited  St.  John,  with  the  view  of  re¬ 
examining  the  boulder-clay  beds  at  Negrotown  Point  and  the  Fern 
Ledges.  In  company  with  Mr.  Wilson,  I  measured  a  section  of  them 
at  the  latter  place,  to  enable  me  to  make  a  diagram  exhibiting  a  deposit 


'56  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


of  stratified  clay  intercalated  therein.  From  St.  John  I  went  to  St. 
Andrews  to  make  some  further  observations  on  the  glaciation  of  that 
section,  more  especially  of  Chamcook  Mountain,  etc.  It  was  found 
that  ice  had  ground  completely  over  that  hill,  and  that  the  summit) 
637  feet  above  sea  level,  was  scored  and  p'olished  in  a  remarkable 
manner. 

“  Regarding  the  soil  of  the  district  examined  during  the  past  sea¬ 
son,  it  may  lie  remarked  that  it  is,  on  the  whole,  good,  especially  along 
the  coast  and  river  banks,  and  also  on  some  of  the  higher  grounds 
between  the  streams.  But  large  tracts  are  swampy,  or  covered  with 
boggy  material,  constituting  the  so-called  barrens.  'Wherever  the 
natural  drainage  is  sufficient  to  carry  off  the  surplus  waters  due  to 
precipitation,  the  land  is  fit  for  cultivation.  It  is,  however,  deficient 
in  lime,  and  requires  frequent  apjfiications  of  that  material  to  bring  it 
up  to  its  highest  yielding  capacity.  Good  farming  districts  are  found 
along  the  Richibucto  valley,  more  especially  on  Nicholas  River  and 
Coal  Branch,  also  in  the  Ivouchibouguacis  valley,  and  in  the  Buctouche 
and  Cocagne  districts. 

“  The  forests  of  this  part  of  the  jirovince,  formerly  so  dense,  and  con¬ 
sisting  of  a  mixed  growth  of  trees,  such  as  pine,  spruce,  birch,  hemlock, 
cedar,  poplar,  hacmatac,  etc.,  are  now  becoming  greatly  depleted. 
Large  areas  have  been  overrun  by  fires,  and  23resent  little  else  but  bare 
trunks  and  a  scanty  second  growth.  The  destruction  of  timber  from 
this  cause  alone  is  enormous.  During  the  summer  of  1888  the  fires 
which  swejit  over  a  large  portion  of  the  area  under  review  destroyed 
valuable  tracts  of  the  forest. 

“  The  materials  of  economic  value  met  with  in  the  district  ai’e  few 
and  unimportant. 

“  Peat  is  found  in  extensive  bogs  along  the  coast,  especially  near  the 
Kouchibouguac,  the  Kouchibouguacis,  Aldouane,  Richibucto,  and  in 
many  other  places.  These  bogs  are  often  deep,  and  produce  abundant 
crops  of  cranberries.  In  the  interior,  large  bogs  often  occur  upon  the 
flat,  undrained  portions  of  the  district,  but  they  are  usually  shallow, 
and  in  many  cases  support  a  scrubby  growth  of  hacmatac  and  black 
spruce.  No  use  has  yet  been  made  of  peat  in  this  part  of  the  country. 

“  Gravel  and  sand,  suitable  for  ballasting,  road-making,  etc.,  were 
observed  in  nearly  every  locality,  and  clay,  available  for  brick-making, 
occurs  in  many  of  the  river  valleys.  Fine  blown-sands  are  abundairt 
everywhere  along  the  coast,  forming  the  dunes  or  barriers  already 
referred  to. 

“  In  the  latter  part  of  the  season  I  visited  the  deposit  of  so-called 
magnetite,  near  the  head  of  Millstream,  Gloucester  county,  specimens 
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of  which,  analysed  by  Prof.  Donald,  chemist  and  assayer,  Montreal, 
are  reported  to  have  yielded  upwards  of  60  per  cent,  of  metallic  iron, 
with  10  percent  of  silica,  etc.  Considerable  portions  of  the  ore  appear 
to  be  highly  pyritous.  About  two  miles  distant  from  this  deposit 
there  occurs  a  vein  of  pyi’ites  and  galena,  the  former  containing  traces 
of  gold  and  the  latter  of  silver,  according  to  an  assay  made  by  Mr. 
Hoffmann,  chemist  and  mineralogist  to  the  Geological  Survey  Depart¬ 
ment. 

“  Field  work  closed  on  the  4th  of  November  and  on  the  6th  I  reached 
Ottawa.  Mr.  W.  J.  Wilson  rendered  me  good  service,  and  has  now 
acquired  such  a  knowledge  of  surface  geology  as  to  make  him  an  efficient 
and  valuable  coadjutor  in  the  work.” 

Cost  of  season’s  explorations,  $1,005.41. 


Early  in  July,  Professor  Bailey  was  occupied  in  completing  the  work 
taken  in  previous  seasons  in  the  counties  of  Rimouski  and  Temiscouata, 
in  the  province  of  Quebec,  and  in  obtaining  the  additional  data  required 
to  complete  the  sections  of  the  map  illustrating  this  region.  Respect¬ 
ing  the  work,  he  reports  as  follows  ; — 

“  Careful  examinations  were  made  of  the  rocks  exposed  along  the 
lines  of  the  Intercolonial  and  Temiscouata  railways,  with  reference  both 
to  the  succession  of  strata  and  the  possible  occurrence  of  fossils,  while 
similar  observations  were  extended  to  portions  of  the  intervening  dis¬ 
trict,  between  Little  Metis  and  Riviere  du  Loup.  The  general  result 
was  to  show  that  the  greater  part,  if  not  the  whole,  of  this  district  is 
occupied  by  the  Sillery  formation,  supposed  to  represent  an  upper  por¬ 
tion  of  the  Cambrian  system.  A  detailed  report,  with  accompanying 
maps,  is  being  prepared,  and  will  be  published  during  the  year. 

“About  the  25th  of  July  I  proceeded,  in  accordance  with  your  in¬ 
structions,  to  the  province  of  Nova  Scotia,  and  entered  upon  the  study 
of  the  geology  of  Queen’s  and  Shelburne  counties.  Having  been  de¬ 
sired  by  you  to  give  my  first  attention  to  the  coast,  operations  upon 
the  latter  were  begun  at  the  town  of  Liverpool,  and  were  continuously 
carried  on  until  the  entire  coast,  from  Port  Medway  harbour,  forming 
the  eastern  boundary  of  Queen’s  county,  to  Pubnico  harbour,  forming 
the  western  limit  of  Shelburne,  had  been  examined.  This  work  was 
found  to  be  unexpectedly  easy,  owing  to  the  circumstance  that  almost 
the  entire  shore  is  occupied  by  fishermen,  and  bordered  Ijy  roads  which 
give  easy  access  to  any  desired  point.  The  comparative  uniformity  of 
the  rock  formations,  consisting  chiefly  of  fine  grained  gneisses,  quartz¬ 
ites  and  mica  schists,  together  with  irregular  masses  of  granite,  further 
facilitated  their  study.  The  general  result  of  these  observations  was 
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to  show  the  crystalline  rocks  in  question,  which  occupy  a  belt  along 
the  coast  of  from  two  to  fifteen  miles  in  width,  are  only  a  more  highly 
altered  condition  of  the  gold-bearing  slates  and  sandstones  of  the 
interior. 

“  Having  completed  the  study  of  the  coast,  attention  was  next  given 
to  the  more  accessible  portions  of  the  inland  districts.  Every  road  in 
the  two  counties  was  traversed  and  observations  were  made  on  the 
character  and  relations  of  their  rock  formation,  particular  attention 
being  paid  to  the  country  embracing  the  gold  districts  of  Molega  Lake 
and  Whiteburne.  The  several  members  of  the  gold-bearing  series  were 
clearly  distinguished,  and  numerous  facts  ascertained  bearing  upon 
their  succession  and  the  plications  by  which  they  have  been  affected, 
facts  of  the  first  importance  in  connection  with  the  development  of  the 
gold  industries  of  the  district.  A  report  embodying  the  results  of 
these  observations  is  now  in  course  of  preparation,  but  cannot  well  be 

completed  until  examinations  are  made  of  the  numerous  lakes  and 

« 

streams  by  which  the  country  is  intersected,  and  for  the  traversing  of 
which  there  was  not  sufficient  time  during  the  past  season.  One  of 
the  streams,  the  Port  Medway,  affords  admirable  opportunities  for 
this  pui'pose,  forming  an  almost  continuous  rock  section  from  the 
border  of  Annapolis  county  to  the  coast,  and  its  careful  study  will 
supply  a  key  to  the  structure  of  the  entire  region.” 


Mr.  Fletcher  left  Ottawa  for  Nova  Scotia  on  the  8th  of  July,  1890, 
and  continued  fieldwork  until  the  second  week  in  December,  being  en¬ 
gaged  during  the  greater  part  of  that  time  in  an  examination  of  the 
district  lying  west  of  that  surveyed  in  1889,  including  a  portion  of  the 
counties  of  Colchester  and  Hants. 

His  assistants  were  M.  H.  McLeod  for  six  months,  B.  A.  L.  Hunts¬ 
man  for  two  months  and  a  half,  and  D.  I.  V.  Eaton,  who  is  still  em¬ 
ployed.  The  cost  of  rhe  season’s  explorations,  including  salaries  of 
assistants,  will  be  $1,300. 

Within  the  area  examined,  Triassic,  Carboniferous  limestone  and 
Devonian  rocks  are  well  exposed. 

Between  the  Intercolonial  railway  along  the  Salmon  River  and  the 
valley  of  the  Stewiacke  River,  the  country  is  occupied  chiefly  by  the 
rocks  of  Union  and  Riversdale,  described  in  previous  reports  as 
Devonian.  These,  at  Brookfield,  are  referred  by  Sir  Wm.  Dawson 
to  the  Devonian,  but  south  of  Truro,  to  the  lowest  part  of  the 
Cai’boniferous.  Dr.  Ells,  who  considers  them  Devonian,  traced  them 
in  1884  nearly  to  the  Shubenacadie  River  where  they  are  succeeded 
by  Carboniferous  limestone  ;  but  beyond  this  river  quartzites  and 
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slates  also  occupy  a  considerable  portion  of  the  shore  of  Tinas 
Basin  at  Walton,  Split  Rock,  Somerville  Landing  and  Avonport, 
and  are  seen  in  most  of  the  bi’ooks  from  Maitland  as  far  as  the 
mouth  of  the  Gaspereaux  River.  Although  at  a  few  points  west  of 
Clifton  the  Carboniferous  limestone  comes  between  them,  they  are 
as  a  rule  capped  on  the  north  by  Triassic  strata.  These  occupy,  in 
nearly  horizontal  attitude,  a  basin  which  extends  westward  fronj 
near  Valley  Station,  one  rim  fringing  the  south  side  of  Minas 
Basin,  the  other  reaching  much  further  inland  on  the  north  side. 

South  of  the  Devonian  slates.  Carboniferous  limestone  occupies 
the  basin  of  the  Stewiacke  River  from  Eastville  to  its  confluence 
with  the  Shubenacadie,  whence  it  stretches  from  Brookfield  to  Gay’s 
River ;  thence  up  Shubenacadie  River  to  Enfield,  where  it  rests  on 
Cambrian  rocks  of  the  Atlantic  coast  gold-bearing  series  and  down 
stream  to  Maitland  and  Blackrock.  Outliers  are  also  found  on  Minas 
Basin,  and  a  broad  belt  lies,  as  already  stated,  along  the  Kennetcook 
River. 

Between  the  gold-bearing  rocks  and  the  Carboniferous  of  Stewiacke 
lies  a  great  mass  of  drift  sand,  gravel  and  boulders. 

Good  sections  across  the  country  are  given  by  the  road  from  Walton 
to  Brooklyn  and  Newport  station,  by  that  from  Noel  through  Kennet¬ 
cook  Corner  to  the  Gore,  and  from  the  Gore  to  Shuljenacadie  station. 
The  first  crosses  principally  Carboniferous  limestone  to  the  contact  of 
the  gold-bearing  rocks,  a  short  distance  east  of  Newport  station.  The 
second  shows  first  Devonian,  then  Carboniferous  limestone,  with  the 
small  coal  seams  of  Kennetcook,  then  the  great  band  of  soft  micaceous 
and  chloidtic  slates  of  various  colours,  which  enclose  the  cross-leads  of 
quartz,  from  which  are  derived  the  stibnite  of  the  West  Gore  antimony 
mine  and  the  gold  of  Central  Rawdon.  From  the  last  named  locality 
come  the  forms  found  at  the  gold  mines  last  summer  by  Professor 
Hind,  supposed  by  him  to  be  stromatopora,  but  which,  on  examination 
by  Mr.  T.  C.  Weston,  of  the  Geological  Survey,  proved  to  be  only  con¬ 
cretions  of  dolomite.  From  Shubenacadie  and  Elmsdale  to  the  slates 
of  the  Gore — once  quarried  for  roofing  slate — the  rocks  are  chiefly 
Carboniferous  limestone. 

A  careful  survey  of  the  Devonian  rocks  and  Carboniferous  limestone 
of  the  East  Mountain  of  Onslow  and  Penny’s  Mountain,  in  Clifford’s 
and  Farnham’s  brooks,  has  shown  that  the  latter  rest,  in  small  patches, 
on  the  former,  with  the  most  complete  and  satisfactory  evidence  of 
unconformity,  and  unconformity  scarcely  less  evident  is  seen  also  at 
Walton  and  Cheverie. 
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The  Trias  seems  to  yield  no  minerals  of  economic  value,  its  sand¬ 
stones  being  too  crumbly  for  building,  and  its  concretionary  beds  too 
impure  for  limestone.  In  the  Lower  Carboniferous,  on  the  other  hand, 
limestone  quarries  abound,  some  of  which  at  Brookfield,  Stewiacke, 
Shubenacadie  and  elsewhere,  are  extensively  worked.  The  red  hema¬ 
tite  of  Newton  Mills  is  a  deposit  at  the  junction  of  the  Carboniferous 
limestone,  and  conglomerate  with  the  Cambrian  gold-bearing  series, 
and  similar  ores  may  be  expected  at  other  points  along  the  line  of  con¬ 
tact.  The  limonite  of  the  Brookfield  iron  mine  is  also  at  or  near  the 
base  of  the  Carboniferous.  It  is  now  being  vigorously  worked  by  the 
New  Glasgow  Coal,  Iron  and  Railway  Company,  who  are  also  working 
their  East  River  of  Pictou  iron  areas,  near  which  they  are  erecting  a 
large  blast  furnace  (see  “  Canadian  Mining  Review  ”  for  August,  page 
113.)  At  the  same  hoilzon,  probably,  are  the  manganese  mines  of 
Tenny  Cape,  Walton,  Che^'erie  and  East  Onslow.  That  of  Tenny 
Cape  has  continued  for  many  years  to  supply  a  large  quantity  of  the 
purest  manganese  di-oxide  (pyrolusite). 

From  quarries  near  Windsor,  Cheverie  and  Walton  large  quantities 
of  gypsum  are  exported  to  the  United  States,  and  plaster  is  also 
worked  on  a  smaller  scale  at  Beaver  Brook,  Shubenacadie,  Stewiacke 
and  other  places  within  the  area. 

In  the  East  Brook,  which  flows  into  Stewiacke  River  from  the 
south,  about  eight  miles  above  the  station,  a  seam  of  coal,  apparently 
not  exceeding  eighteen  inches  in  thickness,  of  mixed  coal  and 
carbonaceous  shale,  was  lately  opened.  A  boring  sunk  about  80  feet 
at  Johnston  Brook,  not  far  distant,  is  said  to  have  cut  black  gypsum, 
and  the  coal  is  probably  about  the  same  horizon  as  that  of  Kennet- 
cook.  The  celebrated  scythestone  of  Birch  Hill,  a  fine  gray  sand¬ 
stone,  with  sharp  grains  of  silica,  is  found  in  the  same  neighbourhood. 
Coal  was  also  reported  fo  occur  at  Selma,  but  the  report  seems  to 
have  arisen  from  the  presence  of  thin  bands  of  dark  gray  shale, 
marked  with  fossil  plants,  among  thick  beds  of  gray  flinty  sandstone, 
which  forms  barrens  in  the  neighbourhood.  At  the  request  of  Mr. 
Robert  H.  Fraser,  Superintendent  of  the  Nova  Scotia  Central  I’ailway, 
a  visit  was  paid  on  the  20th  of  October  to  borings  made  in  search  of 
coal  at  Spa  Springs,  Annapolis  County.  One  hole  had  been  sunk  100 
feet,  but  nowhere  in  the  neighbourhood  were  rocks  seen  in  which  coal 
could  reasonably  be  expected  to  occur.  Beneath  what  appears  to  be 
an  overflow  of  coarse  dolerite  near  the  top  of  a  steep  slope  lies  a  layer 
of  bright  greenish  clay  rock,  underlaid  by  dai’k  graphitic  argillite, 
from  a  few  inches  to  several  feet  thick,  succeeded  below  by  bright  red 
rocks,  presumably  of  Triassic  age. 
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Great  excitement  was  caused  last  summer  by  the  reported  discovery 
of  gold  in  a  whitish-gray  flinty  conglomerate  consisting  almost  whully 
of  pebbles  and  grains  of  white  quartz,  beds  of  which  underlie  the 
Carboniferous  limestone  from  the  neighbourhood  of  Brookfield,  far  up 
the  Stewiacke  River  on  the  north  side.  The  region  was  proclaimed  a 
gold  district,  and  rights  of  search  taken  out  covering  many  miles. 
The  attention  of  prospectors  was,  moreover,  directed  to  all  the 
conglomerates  in  the  province.  That  the  conglomerate  on  Gay’s 
River  is  auriferous  has  long  been  well  known,  and  Professor  Hind  has 
proved  the  existence  of  gold,  silver  and  copper  in  certain  beds  of  that 
nature  near  Baddeck.  The  Brookfield  conglomerate  was  said  to  have 
given  rich  returns  by  milling,  although  a  somewhat  close  examination 
by  panning  the  dirt  in  the  beds  of  the  streams  flowing  over  it  failed 
to  indicate  the  presence  of  gold  in  appreciable  quantity.  Two  samples 
were  sent  to  Mr.  Hoffmann,  one  from  the  neighbourhood  of  the  baiytes 
mine,  the  other  from  the  brook  three  hundred  yards  above  the  Glen- 
bervie  mills ;  but  neither  of  them  yielded,  on  assay,  a  trace  of  either 
silver  or  gold.  Tests  subsequently  made  on  a  large  scale  at  the  mill 
of  one  of  the  gold  mines  emphatically  confirmed  the  accuracy  of  Mr. 
Hoffmann’s  assays. 

It  has  been  shown  that  the  rocks  of  the  Londonderry  iron  mines, 
formerly  supposed  to  be  Devonian,  and  subsequently  Silurian  or 
Cambro-Silurian,  everywhere  contain  Devonian  plants  ;  and  as  similar- 
slates  were  stated  by  Mr.  Scott  Barlow  to  be  largely  developed  in  the 
west  branch  of  Economy  River,  it  was  deemed  advisable  to  re-examine 
these  latter  for  comparison,  and  to  collect  specimens  of  the  fossils 
with  which  they  are  crowded.  In  1876,  from  dark  shales  in  situ  in  a 
little  brook  at  Farmington,  in  Cumberland  county,  a  locality  of  slaty 
rocks  to  which  also  attention  was  directed  by  Mr.  Barlow,  and  at 
which  he  obtained  trilobites  in  1876,  several  species  of  graptolites  and 
other  Silurian  fossils  were  collected.  In  Bulmer  Bi’ook  and  other- 
brooks  of  this  vicinity,  pre-Carboniferous  argillites  were  seen  in 
contact  with  traps,  agglomerates,  felsites  and  other  rocks  of  similar- 
origin. 

The  conclusion  arrived  at,  that  large  areas  hitherto  mapped  as 
Cambi'o-Siiurian  are  no  older  than  Devonian,  led  to  a  short  re-examin- 
ation  of  the  Cambro-Silurian  strata  of  the  iron  mines  of  the  East 
River  of  Pictou.  These,  however,  appear  to  be  older  than  the  rocks 
of  Londonderry. 


Mr.  E.  R.  Faribault  left  Ottawa  on  the  11th  of  June,  with  irrstruc- 
tions  to  continue  the  detailed  surveys  of  previous  years  and  study  the 


62  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


stratigraphical  structure  of  the  gold-bearing  series  of  rocks  of  the 
Atlantic  coast  of  Nova  Scotia. 

The  district  surveyed  lies  westward  of  that  surveyed  in  1888,  and 
southward  of  that  surveyed  in  1889,  extending  along  the  sea  shore  in 
Halifax  county  from  Tangier  to  Lawrencetown  and  some  twenty 
miles  inland,  an  area  of  about  375  square  miles. 

The  auriferous  Lower  Cambrian  rocks  of  the  country  are  cut  by  an 
uninterrupted  belt  of  granite,  two  to  four  miles  wide,  extending 
westward  to  within  two  miles  of  Waverly.  The  folds  of  the  gold- 
bearing  series,  and  more  especially  the  anticlinal  axes,  were  carefully 
examined  and  ti’aced  out,  on  account  of  their  close  relation  to  the 
richest  auriferous  belts. 

The  gold  mining  districts  of  Tangier,  Lake  Catcha  and  Head  of 
Chezzetcook  are  situated  in  the  region  examined.  These  districts 
were  carefully  studied  as  to  their  geological  structure,  and  found  to  be 
on  the  axes  of  anticlinals,  and  are  the  auriferous  leads  of  Murphy’s 
Cove  and  Black  Point  of  Shiji  harbour.  Clam  Bay  and  English  Point 
of  Jeddore,  and  those  on  the  south  side  of  Conrod  and  Thomson  lakes 
are  similarly  situated. 

Three  miles  up  the  Musquodoboit  road  a  few  tons  of  loose  argen¬ 
tiferous  galena  ore  were  taken  out,  along  four  levels  tunnelled  in 
granite  debris  on  the  face  of  a  hill.  An  assay  of  the  ore  is  said  to 
have  given  a  good  showing  of  silver,  but  so  far  the  developments 
made  have  not  reached  the  bed  rock. 

Some  fossil  foi’ms,  taken  from  the  gold-bearing  slates  at  the 
Northup  gold  mines  at  Kawdon,  and  believed  to  be  of  organic  origin, 
were  found  on  microscopic  examination  by  Mr.  T.  C.  Weston  to  be 
merely  concretions. 

Mr.  Ed.  Gilpin,  Inspector  of  Mines  in  Nova  Scotia,  has  found 
markings  on  Lower  Cambrian  rocks  near  Bedford  which  may  prove  of 
some  importance  in  determining  moi’e  definitely  the  age  of  this  series. 

Mr.  Faribault'  was  assisted,  as  in  previous  years,  by  Messrs.  A. 
Cameron,  J.  McG.  Cruickshanks  and  P.  A.  Faribault. 

The  season’s  work  extended  until  the  first  of  November;  cost 
$1,106.54. 


MINERAL  STATISTICS  AND  MINES. 

Mr.  E.  D.  Ingall,  Mining  Engineer  in  charge  of  the  division  of 
Statistics  and  Mines,  makes  the  following  report  on  the  work  done 
during  the  past  year  ; — 
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“  The  early  part  of  the  year  was  occupied  with  the  ordinary  I’outine 
connected  with  preparation  of  statistics  of  mineral  production,  etc., 
during  1889.  A  summary  of  this  was  printed  and  distributed  in 
April,  and  the  full  report  was  issued  in  November.  Considerable- 
attention  has  also  been  given  to  devising  more  complete  and  efficient 
methods  for  attaining  the  objects  sought  in  establishing  the  Mining 
division  of  the  Department.  To  this  end,  efforts  have  been  made  to 
revise  and  complete  the  Directoiy  of  producers  of  economic  minerals 
and  of  the  localities  where  the  various  minerals  are  worked,  or  occur 
in  the  Dominion  ;  these  latter  are  being  geographically  represented  on 
maps  by  means  of  a  complete  system  of  conventional  signs.  In  the 
compilation  of  this  schedule  of  signs  those  already  in  use  by  the 
Survey  have  been  taken  as  a  basis,  others  invented,  where  necessary 
for  the  completion  of  the  list,  and  the  whole  elaborated  so  as  to  show 
not  only  the  metallic  ore  dealt  with,  but  also  the  particular  ore  yielded 
by  the  deposit. 

“  Preliminary  steps  have  also  been  taken  towards  the  more 
systematic  arrangement  of  the  mining  records,  such  as  of  borings, 
mining  plans,  reports,  etc.,  and  the  cataloguing  of  the  same,  while 
effort  has  also  been  directed  towards  the  more  continuous  and  regular 
acquirement  by  the  office  of  general  mining  information  at  frequent 
regular  intervals  during  the  year  from  the  several  mining  districts. 

“  During  the  summer  investigations  were  made  by  myself  and  by 
Mr.  Brumell,  regarding  the  progress  and  condition  of  the  mineral 
industries  in  a  number  of  mining  districts  in  Ontario,  Quebec  and 
New  Brunswick. 

“As  last  summer  was  the  first  opportunity  I  have  had  to  visit  most 
of  the  mining  districts  referred  to,  the  investigations  made  were  more 
or  less  of  a  preliminary  and  general  character,  and  were  undertaken 
to  familiarize  myself  with  the  aspect  and  leading  features  of  the  several 
districts,  and  to  become  better  acquainted  with  the  mine  owners  and 
managers,  and  thus  be  able  to  deal  more  intelligently  with  the  returns 
and  the  reports  sent  by  them  to  the  Department. 

“  With  this  object  in  view  the  iron,  mica  and  phosphate  districts  of 
the  eastern  part  of  the  province  of  Ontario  were  visited,  as  also  were 
the  Madoc  gold  and  iron  centres,  likewise  the  Sault  Ste.  Marie  and  the 
Sudbury  mining  districts.  Attention  was  also  directed  to  the  salt, 
gypsum,  petroleum  and  natural  gas  industries,  the  two  latter  receiving- 
special  attention  from  Mr.  Brumell. 

“  In  Quebec  visits  were  made  to  the  gold,  asbestus  and  copper  min¬ 
ing,  and  slate  quarrying  districts  of  the  Eastern  Townships,  as  well  as 
the  newly  started  asbestus  mines  and  phosphate  mines  of  Ottawa 
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county.  In  New  Brunswick  the  coal  and  manganese  mines  were 
visited,  and  also  the  gypsum  and  granite  quarries,  etc. 

“  During  the  summer  Mr.  Brumell  visited  several  points  in  Ontario 
where  boring  operations  were  being  carried  on.  Notes  on  these  were 
made  and  information  relating  to  old  borings  and  the  occurrence  of  gas 
and  oil  was  obtained.  Mr.  Brumell  states  :  — 

“  In  Essex  county  extensive  drilling  operations  Avere  in  progress  at 
various  points,  more  especially  in  the  district  between  Essex  Centre, 
Harrow  and  Leamington.  At  Essex  Centre  the  Central  Gas  and  Oil 
Company  of  that  place  have  finished  a  well  1,200  feet  in  depth  without, 
however,  any  economic  result,  as  neither  gas  nor  oil  Avere  obtained. 
At  Walker’s  Marsh,  the  Messrs.  Walker  and  Sons,  of  Windsoi’,  have 
finished  three  Avells  from  which  a  very  considerable  flow  of  oil  Avas 
obtained.  They  have  also  been  actively  carrying  on  operations  in 
other  parts  of  the  county  and  in  the  adjoining  county  of  Kent.  The 
Citizens  Gas,  Oil  and  Piping  Company,  of  'Kingsville,  during  the 
year  drilled  on  the  road  allowance,  west  of  the  well  known  as  ‘  Coste 
No.  1,’  Avhere  a  daily  floAv  of  gas  amounting  to  OA’er  7,000,000  cubic 
feet  per  day  Avas  obtained  ;  this  gas  is  noAv  being  utilized  in  lighting  the 
streets  of  Kingsville,  to  Avhich  toAvn  it  has  been  piped.  The  drilling 
of  this  Avell  Avas  the  cause  of  considerable  litigation  between  the  OAvners 
and  the  Ontaido  Natural  Gas  and  Fuel  Company,  the  owners  of  ‘Coste 
No.  1,’  the  result  of  the  suit  was,  however,  in  favour  of  the  former 
company  the  injunction  given  at  the  instance  of  the  latter  company 
not  being  sustained.  The  Ontario  Natural  Gas  and  Fuel  Company 
have,  it  is  understood,  again  undertaken  operations  in  the  county,  in 
that  part  between  ‘  The  Marsh  ’  and  Essex  Centre,  with  what  result, 
hoAvever,  we  are  unacquainted.  Various  other  operators  have  been 
Avorking  throughout  the  country,  but  OAving  to  lack  of  time  I  Avas  not 
enabled  to  ascertain  the  result  nor  the  extent  of  their  operations. 

“In  Kent  county,  in  addition  to  the  work  done  by  Messrs.  Walker 
&  Sons,  mentioned  above,  a  certain  amount  of  work  has  been  carried 
on,  notably  the  well  sunk  by  the  Citizen’s  Gas  Company  of  Blenheim, 
Avhere  in  a  boring  900  feet  deep  small  flows  of  gas  Avere  obtained  at 
700  and  800  feet. 

“  At  Stratford,  Perth  county,  a  boring  was  undertaken  by  the  Strat¬ 
ford  Natural  Gas  Company,  Avhich  at  the  time  of  my  visit,  on  the  12th 
of  August,  had  reached  900  feet  Avithout  encountering  gas  or  oil. 

“  In  Welland  county  the  Provincial  Natural  Gas  and  Fuel  Com¬ 
pany,  have  finished  their  series  of  wells  to  the  number  of  fourteen,  all 
of  which  are  Situated  in  the  toAvnships  of  Bertie  and  Humberstone,  in 
the  vicinity  of  Sherks  Station  on  the  Grand  Trunk  railway.  Other 
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operators  have  been  busy  throughout  the  county,  notably  IMessrs. 
Conmiller  &  White,  who  drilled  for  and  obtained  gas  in  the  town  of 
Port  Colborne.  J ohn  Rube  struck  gas  a  few  miles  west  of  that  town, 
this  gas  is  being  utilized  in  the  firing  of  lime-kilns  owned  and  operated 
by  Mr.  Rube.  Another  lime  producer,  Mr.  Carroll,  drilled  in  the 
south-west  part  of  Rertie  township,  and  in  the  northern  part  of  Port 
Colborne,  Mr.  Edward  Wear  struck  a  well  from  which  a  daily  How  of 
gas  of  over  400,000  cubic  feet  is  recorded. 

“  In  Wentworth  county  considerable  activity  has  been  evinced  in 
the  search  for  gas  and  oil,  several  wells  having  been  sunk  in  the 
vicinity  of  Hamilton,  though  with  what  result  was  not  ascertained. 

“  Outside  of  the  counties  above  mentioned,  but  little  has  been  done 
except  in  the  county  of  Lambton,  where,  in  the  oil  territory  of  Ennis¬ 
killen  township,  the  usual  amount  of  boring  has  been  carried  on  and 
many  new  wells  brought  in  with  the  usual  average  daily  flow  of  oil.” 

A  detailed  report  of  the  gas  oil  and  salt  wells  in  Ontario  is  now 
being  prepared  by  Mr.  Brumell. 

In  reference  to  the  development  of  the  gas  and  oil  industry  of  which 
particulars  are  given  above  as  regaixls  Ontario,  I  desire  to  again  call 
attention  to  a  district  in  the  province  of  Quebec,  viz.  ;  The  valley  of 
Richelieu  River,  north  of  St.  Hyacinthe,  on  the  Grand  Trunk  I'ail- 
way,  as  one  in  which  there  are  strong  probabilities  of  remunerative 
gas  or  oil  wells  being  struck  at  depths  probably  not  exceeding  1,500  or 
2,000  feet.  The  whole  area  is  underlaid  by  the  Trenton  limestone 
and  already,  further  north-east,  near  Lake  St.  Peter,  a  considerable 
flow  of  gas  was  struck,  but  which,  so  far,  as  I  can  learn,  has  never 
been  utilized  in  any  way.  This  well  was  described  in  the  Summary 
Report  for  1887.  That  the  discovery  at  St.  Gregoire  should  not  have 
been  more  energetically  followed  up,  is  probably  accounted  for,  if,  as  I 
am  informed,  one  company  has  acquired  by  charter  an  exclusive  right 
to  seek  and  use  natural  gas  in  and  over  the  whole  province  of  Quebec. 

“  Mr.  J  as.  White’s  time  was  occupied  in  completing  surveys  of  the 
south-west  corner  of  the  map  illustrating  the  River  du  Lievre,  and 
Templeton  phosphate  districts,  and  in  making  surveys  of  mines  and 
workings  in  the  Eastern  Ontario  phosphate,  mica  and  iron  districts, 
comprising  the  workings  and  pits  of  some  22  mines. 

“Since  returning  from  the  field  in  the  fall,  the  time  has  been 
occupied  in  the  ordinary  routine  work  of  the  division  ;  collecting  and 
preparing  the  material  for  the  annual  report ;  answering  inquiries,  etc., 
together  with  a  continuation  of  the  work  of  preparation  of  the 
Directory,  and  maps  of  mineral  occurrences,  etc.  It  is  hoped,  that 
some  of  these  maps  will  be  published  during  the  coming  year. 
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“  The  number  of  circulars  sent  out,  together  with  the  reminders 
found  necessary,  amounts  to  about  5,500,  besides  about  650  letters 
sent,  and  some  500  received.” 


Chemistry  and  Mineralogy. 

With  reference  to  the  work  carried  out  in  this  connection,  INIr. 
Hoffmann  reports  as  follows  ; — 

Agreeably  with  the  practice  of  former  years,  the  work  earned  out 
in  the  chemical  laboratory  has  been  of  an  almost  purely  practical 
character  ;  but  few  examinations  or  analyses  having  been  made 
other  than  material  which  it  was  deemed  might,  not  improbably 
prove  of  some  importance.  The  work  embraced  ; 

I.  Analyses  of  fuels. 

II.  Analyses  of  limestone  and  dolomites. 

III.  Analyses  of  mineral  waters  and  brines. 

IV.  Analyses  of  iron  ores. 

V.  Gold  and  silver  assays. 

VI.  Miscellaneous  examinations — under  which  heading  are  included 
clays,  marls,  saline  deposits,  etc.,  etc. 

The  number  of  mineral  specimens  received,  brought  or  sent,  for 
examination  amounted  to  five  hundred  and  fifty-eight.  The  greater 
number  of  these  were  brought  by  visitors,  to  whom  the  required  infor¬ 
mation  in  regard  to  their  economic  value  was  communicated  at  the 
time  of  their  visit.  In  other  instances,  those  where  a  more  detailed 
examination  appeared  called  for,  or  when  the  specimens  had  been 
sent  from  a  distance,  the  results  were  sent  by  letter.  The  number  of 
letters  written,  the  majority  of  which  were  of  the  nature  of  reports, 
amounted  to  two  hundred  and  forty-six.  The  number  of  letters 
received,  one  hundred  and  forty-eight. 

Mr.  F.  G.  Wait  has,  as  a  principal  work,  been  engaged  in  the 
analyses  of  some  twelve  samples  of  brine  from  Lake  V'  innipegosis, 
collected  by  Mr.  J.  B.  Tyrrell  ;  the  inquiry  having  for  its  object  the 
ascertaining  if  these  brines  would  be  suitable  for  the  manufacture  of 
salt. 

Mr.  R.  A.  A.  Johnston  has,  in  addition  to  a  great  variety  of  miscel¬ 
laneous  work,  conducted  a  series  of  analyses  of  limestones  and  dolo¬ 
mites,  with  the  view  of  ascertaining  their  relative  merits,  in  so  far  as 
chemical  composition  is  concerned,  for  structural  and  other  purposes. 
He  has  also  examined  numerous  samples  of  ore  in  regard  to  their 
nickel  content. 
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In  the  work  in  connection  with  the  niinerological  section  of  the 
Museum,  I  have  been  most  ably  and  faithfully  assisted  by  Mr.  K.  L. 
Broadbent.  In  addition  to  the  work  of  labelling,  readjusting  speci¬ 
mens  and  maintaining  the  collection  generally  in  an  orderly  condition, 
he  has  completed  the  rough  draft  of  a  catalogue  of  the  economic  col¬ 
lection  of  minerals,  so  that  the  manuscript  of  the  whole  catalogue  for 
this  section  of  the  Museum  will  now  very  shortly  be  ready  to  place  in 
the  hands  of  the  printer. 

A  great  many  of  the  mineral  specimens  have  been  replaced  by  more 
characteristic  ones,  and  the  collection  augmented  Ijy  the  addition  of 
some  three  hundred  others.  Of  these  the  following  were  collected  by 
members  of  the  staff  : — 

1.  Dr.  G.  M.  Dawson  : — 

Ninety  specimens  of  gold  and  silver  ores  from  British  Columbia. 

2.  Mr.  A.  E.  Barlow  ; — 

Thirty  specimens  of  copper  and  nickel  ore  from  Sudbury  and 
vicinity. 

And  the  undermentioned  constituted  presentations  ; — 

1.  Allan,  W.  A.,  Ottawa,  O.  : — 

Magnetite,  from  lot  1,  range  I.,  of  the  township  of  Torbolton,  in 
Carleton  county,  O. 

2.  Baker,  Lieut-Colonel  James,  M.P.P.,  Cranbrook,  Kootanie, 

B.C. 

A  sample  of  crude  petroleum,  from  Sage  Creek,  Flathead  River, 
East  Kootanie,  B.C. 

3.  Byrne,  W.  E.  : — 

Galena,  from  mine  on  Mill  Stream,  township  of  Beresford,  Glou¬ 
cester  county,  N.B. 

4.  Campbell,  A.  M.,  Perth,  O.,  per  A.  E.  Barlow  : — 

Martite,  from  the  Dalhousie  mine,  Dalhousie  township,  Lancaster 
county,  O. 

-5.  Canadian  Copper  Company,  Sudbury,  O.,  per  Wm.  Evans, 
Manager  : 

(a.)  Pyrrhotite  (nickeliferous),  and 

(b.)  Chalcopyrite  and  pyrrhotite  (nickeliferous),  from  the  Copper 
Cliff  mine,  lot  12,  range  II.  of  the  township  of  McKim,  dis¬ 
trict  of  Nipissing,  O. 

(c.)  Sample  of  foregoing  ore,  after  roasting. 

i(df.)  Sample  of  matte  containing  17  per  cent  nickel  and  23  per 
cent  copper. 

H 
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(e.)  Nickeliferous  pyri'hotite  and  chalcopyrite,  from  Evans’s  mine, 
lot  1,  range  I.  of  the  township  of  Snider,  district  of 
Algoma,  O. 

6.  Dickson,  Wm.,  Pakenham,  O.  : — 

Silicified  wood,  from  Long  Lake,  N.W.T. 

7.  Donald,  J.  T.,  Montreal,  Q.  : — 

Scolecite,  from  Black  Lake,  township  of  Coleraine,  Megantic 
county,  Q. 

8.  Ferguson,  J.,  Newcastle,  N.B.  ; — 

Iron  ochre,  from  the  North-west  branch  of  the  Miramichi,  North¬ 
umberland  county,  N.B. 

9.  Gordon,  W.  H.  Lockart,  Toronto,  O.  : — 

(n.)  Apatite,  from  lots  13,  14,  15  and  17,  range  XI.  of  the  town¬ 
ship  of  Monmouth,  Peterborough  county,  O. 

(6.)  Apatite,  from  lot  4,  range  III,  of  the  township  of  Dudley, 
Peterborough  county,  O. 

(c.)  Apatite,  from  lot  11,  range  V.  of  the  township  of  Dysart, 
Peterborough  county,  O. 

(d.)  Apatite,  from  lot  21,  range  XI.  of  the  township  of  Harcourt, 
Peterborough  county,  O. 

10.  Grace,  P.,  Gracelield,  Q.  : — 

Mica,  from  lot  38,  range  I.  of  the  township  of  Bouchette,  Ottawa 
county,  Q. 

11.  James,  Joseph,  Bridgewater,  O.  : — 

(n.)  Asbestus,  from  lot  7,  range  XI.  of  the  township  of  Elzevir, 
Hastings  county,  O. 

{b.)  A  sample  of  the  ground  asbestus. 

(c.)  Roofing  cement  prepared  from  the  same. 

12.  McKindsey,  Hon.  G.  C.,  Milton,  O.  : — 

Seven  specimens  of  terra-cotta  ware. 

13.  Matthis,  Bro.,  Ottawa,  O.  : — 

Clay  nodules,  from  Green’s  Creek,  Gloucester  towmship,  Carleton 
county,  O. 

14.  Murray,  John,  Spence’s  Bridge,  B.C.  : — 

Gypsum,  from  vicinity  of  Spence’s  Bridge,  B.C. 

15.  Northup,  Gould,  per  Hugh  Fletcher  : — 

Native  gold  in  quartz,  from  the  Central  Rawdon  gold  mine, 
Hants  county,  N.S. 

16.  Payne,  W.  R.,  Bathurst,  N.B. 

Magnetite,  from  head  of  Mill  Stream,  township  of  Beresford, 
Gloucester  county,  N.B. 
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17.  Poole,  H.  S.,  Stellarton,  N.S.  : — 

Stalagmite,  from  the  Acadia  coal  mine,  Pictou  county,  N.S. 

18.  Robotham,  Capt.  J.  G.  C.,  Victoria,  B.C.  : — 

Infusorial  earth,  from  Quamichan,  Vancouver  Island,  P>.C. 

19.  Scott,  J.  G.,  Quebec,  Q.  : — 

A  six-inch  cube  of  dressed  limestone,  River  Mistassini,  about 
thirty  miles  from  Lake  St.  John,  Q. 

20.  Soues,  — Clinton,  B.p.  :  — 

A  nugget  of  native  copper,  from  Eleven-lMile  Creek,  Fraser 
River,  B.C. 

21.  Sperry,  Francis  L.,  Sudbury,  O.  : — 

Sperrylite,  from  the  Vermilion  mine,  lot  6,  range  IV.  of  the  town¬ 
ship  of  Denison,  district  of  Algoma,  0. 

22.  Willimott  &  Co.,  Ottawa,  O. — 

(a.)  A  collection  consisting  of  119  specimens  of  Canadian  cut- 
stones. 

(b.)  Strontianite,  from  Carleton  county,  O. 

Mr.  C.  W.  Willimott  reports  that  during  the  early  part  of  the  year, 
he  was  engaged  making  up  collections  of  minerals  and  rocks,  for  the 


following  institutions  : — 

High  School,  Beamsville,  Ont .  113 

do  St.  Johns,  Que .  113 

Commercial  Academy,  Quebec,  Que. — (Supple¬ 
mentary  . 20 

Mechanics  Institute,  Wingham,  Que .  121 

High- School,  Paris,  Ont .  113 

Shefford  Academy,  Shefford,  Que .  113 

Royal  Military  College,  Kingston,  Ont. — Sup¬ 
plementary  .  54 

College  St.  Remi,  county  of  Napiei'ville,  Que..  .  .  lOfi 

High  School,  Essex  Centre,  Ont .  109 

do  Parkhill,  Ont .  109 

Separate  School,  Freel ton,  Ont .  109 

College  Set.  Anne  de  laPocatiere,  Que .  109 

St.  Francis  College,  Richmond,  Que .  109 

Presqu’Ile  Park  Museum,  Presqu’lle,  Ont .  109 

High  School,  Guelph,  Ont .  115 

Superior  School,  Petit  Rocher,  Gloucester  county, 

N.B .  13 

Collegiate  Institute,  Hamilton,  Ont .  103 


Total 


1,648 
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A  collection  of  400  specimens  of  minerals  and  rocks  was  sent  in  for 
identification  by  the  College  St.  Laurent,  Montreal,  these  were  named 
and  returned.  That  during  the  summer,  between  the  11th  of  August 
and  the  16th  of  September,  several  mineral  localities  in  the  townships 
of  Hull  and  Wakefield  were  visited  to  obtain  specimens,  required  for 
making  up  collections.  Only  those  localities  were  examined,  which  it 
was  thought  would  aftbrd  the  best  specimens.  In  some  instances  poor 
success  was  met  with,  either  from  the  running  out  of  the  mineral,  or 
from  being  unable  to  find  the  exact  locality,  owing  to  the  dense  growth 
of  underbrush.  Nevertheless  ten  boxes  of  suitable  specimens  were 
collected,  including  some  fine  examples  of  crystals.  Considerable  de¬ 
lay  was  caused  by  the  extremely  wet  weather,  making  the  search 
through  tlie  thick  woods  unpleasant  and  difiicult. 

Mr.  W.  F.  Ferrier  has  been  chiefly  occupied  in  the  study  of  collec¬ 
tions  of  rocks  brought  from  various  parts  of  the  Dominion  by  the 
field  geologists  and  explorers  of  the  staff. 

A  considerable  portion  of  his  time  has  also  necessarily  been  devoted 
to  superintending  the  preparation  of  thin  sections  of  these  and  other 
rocks  requiring  identification,  the  arrangement  of  a  large  number  of 
specimens  collected  by  Dr.  Lawson,  Mr.  Adams  and  others,  and  other 
routine  work. 

Good  progress  has  also  been  made  in  the  determination,  naming  and 
labelling  of  the  rocks  in  the  general  stratigraphical  collection  exhibited 
in  the  Museum,  which,  when  properly  classified  and  arranged,  will  be 
invaluable  as  a  reference  collection.  Numerous  specimens  have  been 
handed  to  him  from  time  to  time,  and  identified  by  their  microscopical 
characters  and  simple  blowpipe  tests. 

A  few  of  the  building  stones  from  British  Columliia  have  been 
studied  microscopically  to  determine  their  true  character  and  durability, 
and  further  work  is  purposed  in  this  direction. 

The  series  of  Arclnean  rocks  collected  by  Mr.  Tyrrell  from  Lake 
Winnipeg,  and  by  Dr.  Bell  and  Mr.  Barlow  from  the  Sudbury  region, 
which  show  many  striking  points  of  resemblance  are  now  being  investi¬ 
gated.  121  of  the  specimens  of  rocks  brought  in  by  the  field  parties, 
have  been  studied  in  thin  sections,  with  the  microscope  and  reported 
on  during  the  past  six  months. 

Pal.eontology  and  Zoology, 

In  addition  to  museum  work  and  his  other  official  duties,  Mr.  Whit- 
eaves  has  been  engaged,  during  the  past  year,  in  a  critical  study  of  the 
fossils  of  the  Devonian  rocks  of  the  Mackenzie  Biver  district  and  of 
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Northern  Manitoba.  The  manuscript  of  the  third  part  of  tlie  ‘  Con¬ 
tributions  to  Canadian  Palfeontology,’  which  consists  of  a  report  upon 
the  collections  of  fossils  made  by  Mi’.  McConnell  in  1887-89,  from  the 
Devonian  rocks  of  the  Hay,  Mackenzie  and  Peace  rivers,  was  finished 
in  September,  and  the  four  plates  required  for  its  illustration  were 
printed.  Before  sending  the  MS.  of  this  report  to  the  printer,  how¬ 
ever,  the  receipt  of  an  additional  and  important  collection  of  fossils, 
made  by  Mr.  McConnell  during  the  summer  season  of  1890  from  the 
Devonian  rocks  of  the  Athabasca  River  and  its  tributaries,  induced 
the  writer  to  enlarge  its  scope,  so  as  to  make  it  include  not  only  all 
the  raw  material  obtained  by  Mr.  McConnell,  but  also  three  small  col¬ 
lections  of  fossils  made  by  Prof.  Macoun,  Mr.  A.  S.  Cochrane  and  Dr. 
Bell,  in  1876,  1881  and  1882,  from  the  Devonian  limestone  of  the 
Athabasca  and  the  Clearwater.  The  report  as  thus  enlarged  has  been 
rewritten,  an  additional  plate  has  been  prepared  to  illustrate  it,  and 
the  whole  is  now  ready  for  publication. 

Considerable  progress  has  been  made  in  the  study  of  the  unusually 
extensive  collections  of  fossils  made  by  Mr.  Tyrrell,  in  1888-89,  from 
the  Devonian  and  Silurian  rocks  of  lakes  Manitoba  and  Winnipegosis. 
The  generic  and  specific  relations  of  nearly  all  the  sponges,  brachiopoda 
and  cephalopoda,  and  those  of  most  of  the  pelecypoda,  gasteropoda, 
Crustacea  and  fishes  in  these  collections  have  been  ascertained  and  a 
preliminary  list  of  them  prepared  for  publication  in  Mr.  Tyrrell’s  forth¬ 
coming  report  on  the  geology  of  this  region.  Some  of  the  more  critical 
of  the  mollusca  and  most  of  the  coi’als  and  polyzoa  have,  however,  yet 
to  be  studied.  At  an  early  date  it  is  intended  to  publish  an  illustrated 
report  upon  the  whole  of  these  fossils  in  the  fourth  and  concluding 
part  of  the  ‘  Contributions  to  Canadian  Palpeontology.’  In  the  mean¬ 
time  a  paper  descriptive  of  fifteen  of  the  most  striking  species  of  bia- 
chiopoda  and  mollusca  in  these  collections  has  been  prepared  and  pub¬ 
lished  in  the  ‘Transactions  of  the  Royal  Society  of  Canada’  for  1890. 
It  consists  of  eighteen  pages  quarto  and  is  illustrated  by  seven  full 
page  plates. 

In  August  a  fortnight  was  spent  with  Dr.  Ells  in  an  examination 
of  the  fossiliferous  exposures  near  Philipsburgh,  &t.  Dominique  and 
Mystic,  P.Q.,  and  several  species  of  fossils  new  to  that  district  were 
obtained.  In  September  a  short  visit  was  made  to  Hamilton,  Hagers- 
ville  and  Cayuga,  Ont.  At  the  first  named  place  a  number  of  local 
collections  were  examined  and  several  specimens  of  interest  secured  foi 
the  museum,  especially  a  series  of  jaws,  vertebral  and  other  bones,  of 
snakes,  small  rodents  and  insectivora  from  the  upper  part  of  the  sand 
and  gravel  ridge  at  Burlington  Heights.  From  the  Corniferous  lime- 
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stone  of  the  neighbourhood  of  Hagersville  a  small  collection  of  fossils 
was  made  which  includes  specimens  of  a  few  species  not  previously  re- 
pi’esented  in  the  Museum. 

The  MS.  of  the  first  part  of  a  descriptive  monograph  of  the  Verte- 
brata  of  the  Tertiary  and  Cretaceous  rocks  of  the  North-west  Territory, 
by  Prof.  E.  D.  Cope,  has  been  received  during  the  year  and  is  now  in 
type.  It  contains  a  description  of  the  species  from  the  White  River 
beds  (Older  Miocene)  of  the  Swift  Current  Creek  region  of  the  Cypress 
Hills  and  will  consist  of  twenty-seven  pages  quarto,  illustrated  by  four¬ 
teen  full  page  plates. 

The  MS.  of  the  third  part  of  the  ‘  Contributions  to  Canadian  Micro- 
Palseontology,’ by  Prof.  T.  Rupert  Jones,  F.R.S.,  has  also  been  received 
and  is  now  in  the  printer’s  hands.  It  consists  of  a  description  of  a 
number  of  Ostracoda  from  the  Cambro-Silurian,  Silurian  and  Devonian 
rocks  of  Canada,  and  will  be  illustrated  with  two  full  page  large  octavo 
plates. 

In  the  Department  of  Zoology  another  large  collection  of  the  mam¬ 
malia,  birds,  reptiles,  etc.,  of  British  Columbia,  has  been  received  fi'om 
Prof.  Macoun.  Fifteen  specimens  of  mammais,  ninety-five  of  birds 
and  two  of  turtles  have  been  skilfully  mounted  by  Mr.  Herring  during 
the  past  year,  and  twenty-four  bird  skins  have  been  put  up  by  him. 

«  Among  the  most  striking  of  the  additions  to  this  branch  of  the  museum 
are  a  remarkably  fine  specimen  of  the  Musk  Ox  {Ovibos  moschatus), 
from  Fort  Rae,  on  Great  Slave  Lake,  recently  presented  by  Julian 
Camsell,  Esq.,  Chief  Factor  of  the  Hudson  Bay  Company  in  the 
Mackenzie  River  distinct,  and  an  adult  male  of  the  Woodland  Caribou 
^Rangifer  Caribou),  from  the  Selkirk  Ranges  of  British  Columbia, 
obtained  by  Dr.  G.  M.  Dawson. 

For  two  months  and  seven  days  during  the  past  summer  the  duties 
of  Acting  Director  have  been  performed  by  Mr.  Whiteaves,  and  in 
addition  to  the  correspondence  thereby  occasioned,  220  official  letters 
have  been  received  during  the  year,  and  220  written. 

From  the  6th  of  January  to  the  26th  of  June,  Mr.  T.  C.  Weston 
was  confined  to  his  house  by  severe  illness.  He  subsequently  obtained 
leave  of  absence  until  the  first  of  August,  and  during  tliat  time  and  up 
to  the  8th  of  September  he  was  occupied  in  the  examination  of  the 
rocks  in  the  neighbourhood  of  Quebec  city,  from  which  he  was  success¬ 
ful  in  obtaining  a  remarkable  and  in  some  respects  u  nique  set  of  fossils, 
which  tlirow  considerable  light  on  the  age  of  these  rocks,  which  is  still 
under  discussion.  From  the  10th  of  September  until  the  close  of  the 
year,  Mr.  Weston’s  time  has  been  spent  in  museum  work,  in  the  palaeon¬ 
tological  and  archaeological  sections,  in  arranging  several  hundreds  of 
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new  specimens  in  the  cases,  in  preparing  descriptive  labels  for  tlieni, 
and  the  like. 

Mr.  L.  M.  Lambe  was  engaged  in  the  early  part  of  the  year  in  the 
study  of  collections  of  fossils  from  Lake  Winnipegosis  and  the  Hny 
River,  collected  by  Messi's.  Tyrrell,  Dowling  and  McConnell,  in  assist¬ 
ing  in  their  determination  and  preparing  drawings  for  their  illustration. 

During  the  latter  part  of  July  and  in  August  Mr.  Lambe,  with  Mr. 
Dowling,  made  a  collection  of  fossils  from  the  Cambro-Silurian  rocks  of 
Lake  Winnipeg,  from  Dog  Head  on  the  south  to  the  Little  Saskat¬ 
chewan  on  the  north,  and  then  east  to  Beren’s  or  Swampy  Island, 
including  all  the  islands  off  that  part  of  the  western  shore  of  the  lake. 
He  also  visited  East  Selkirk,  Manitoba,  and  made  a  collection  of  fossils 
at  that  place. 

After  his  return,  Mr.  Lambe  assisted  Mi’.  Whiteaves  in  an  examina¬ 
tion  and  study  of  some  Devonian  fossils  from  Lake  Winnipegosis,  and 
prepared  plates  for  their  illustration  in  the  transactions  of  the  Royal 
Society  of  Canada  for  1890,  and  has  since  been  engaged  in  the  study 
of  some  fossils  collected  by  Mr.  McConnell  on  the  Athabasca  River 
during  the  summer  of  1890. 

During  the  past  year  Mr.  H.  M.  Ami’s  time  has  been  occupied  at 
intervals  in  sorting,  identifying  and  labelling  large  collections  of 
fossils  which  have  not  been  unpacked  since  they  left  Montreal.  About 
20,000  specimens  were  examined  with  this  end  in  view,  and  all  of 
these  are  now  accessible  and  available  for  reference  or  as  duplicates. 
In  March  he  made  a  selection  of  about  100  specimens  of  fossils  and 
Indian  remains  belonging  to  the  estate  of  the  late  Sheriff  Dickson,  for 
the  Museum.  He  also  assisted  in  a  preliminary  examination  of  fossils 
recently  received  from  the  North-west  Territories,  and  spent  sometime 
in  rearranging  the  palieontological  part  of  the  library,  with  a  view  to 
making  a  catalogue  thereof.  In  April  Mr.  Ami  identified  and  labelled 
some  250  fossils  for  the  St.  Laurent  College,  Montreal,  and  some  other 
specimens  for  a  private  collector  at  Hamilton  in  return  for  donations 
to  the  Museum.  He  also  prepared  systematic  lists  of  species  from 
various  localities  in  Ontario,  Quebec,  Nova  Scotia  and  New  Bruns¬ 
wick,  and  selected  several  especially  among  the  graptolida?,  monticuli- 
poridse  and  ostracod^  which  require  further  study.  With  Mr. 
Herdt’s  assistance  and  during  Mr.  Weston’s  illness,  he  attended  to  the 
reception,  registration  and  arrangement  of  the  archieological  specimens 
brought  in  by  officers  of  the  Survey  or  presented  by  them.  During 
the  month  of  May  he  arranged,  classified  and  labelled  the  vertebrate 
remains  of  the  Lower  Miocene  of  the  Cypress  Hills  upon  which 
Professor  Cope  has  recently  reported.  A  collection  of  fossils,  consist- 
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ing  of  61  species  and  184  specimens,  has  been  prepared  by  Mr.  Ami 
and  sent  to  the  Museum  of  Queen’s  College,  Kingston,  in  July,  and 
another,  consisting  of  365  specimens,  was  sent  to  the  Kedpath 
Museum,  Montreal,  in  October.  Small  sets  of  fossils  have  been  loaned 
or  sent,  for  scientific  purposes,  to  various  specialists,  especially  to 
Professor  Hall  at  Albany,  Mr.  C.  D.  Walcott  at  Washington,  Professor 
E.  D.  Cope  at  Philadelphia,  and  Dr.  J.  G.  Hinde  of  Croydon,  England. 
At  the  end  of  October  he  visited  Quebec  city  and  collected  a  series  of 
fossils  from  the  neighbourhood  and  named  several  hundred  specimens 
of  fossils  for  the  Laval  University.  In  November  he  prepared  syste¬ 
matic  lists  of  fossils  for  Mr.  Low’s  report  on  the  geology  of  the  coun¬ 
ties  of  Portneuf,  Quebec,  Montmorency  and  Champlain,  P.Q.,  and 
identified  a  few  fossils  from  the  black  shales  of  Mr.  AVissick,  Lake 
Temiscouata,  for  Professor  Bailey.  He  has  also  made  a  preliminary 
examination  of  the  collections  of  fossils  from  Quebec  city,  made  by 
Mr.  Weston  during  the  past  summer,  and  of  those  made  by  Dr.  Ells, 
Ml’.  Giroux  and  Mr.  Deeks  in  the  Eastern  Townships.  He  has  also 
prepared  labels  for  a  number  of  species  of  Cambrian  and  Carboniferous 
fossils  which  were  previously  unlabelled.  From  the  3rd  May  to  the 
1st  September  he  was  assisted  by  Mi’.  H.  D.  Herdt,  a  science  student 
of  McGill  University. 

The  following  collections  have  been  received  during  the  year  from 
members  of  the  staff : — 

Dr.  G.  M.  Dawson: — 

174  specimens  of  fossil  plants,  shells,  etc.,  from  the  southern 
interior  of  British  Columbia.  Six  specimens  of  the  fresh-water 
pearl  mussel  {Margaritana  margaritifera )  from  the  headwaters 
of  the  Bonaparte  Kiver,  B.C.  One  fine  specimen  of  the  Wood¬ 
land  Caribou  {Rangifer  Caribou).  About  200  specimens  of 
ari’owheads,  jade  implements,  etc.,  from  British  Columbia. 

J.  F.  AA'hiteaves  : — 

Fifty  specimens  of  fossils  from  the  Corniferous  of  Hagersville,  Ont. 

Dr.  R.  W.  Ells 

About  1,200  specimens  of  fossils  from  the  Cambrian,  Cambro- 
Silurian  and  Silurian  rocks  at  numerous  localities  in  the  pro¬ 
vince  of  Quebec.  Hairy-tailed  Mole  {^apanus  B^-etveri)  from 
base  of  Orford  Mountain,  P.Q. 

Hugh  Fletcher  : — 

Fifty-four  specimens  of  Silurian  and  other  fossils  from  Economy 
River  and  River  Philip,  N.S.  About  sixty  specimens  of  Car¬ 
boniferous  plants  from  the  Pictou  and  Springhill  coal  mines  of 


SELWYh. 


SUMMARY  REPORT. 


75  A 


Nova  Scotia,  through  Messrs.  H.  S.  Poole  and  William 
Madden. 

R.  G.  McConnell  : — 

About  300  specimens  of  fossils  from  the  Devonian  and  Cretaceous 
strata  of  the  Athabasca  River  and  its  tributaries. 

J.  B.  Tyrrell ; — 

500  fossils  from  the  Assiniboine  and  Saskatchewan  rivers  and 
Lake  Winnipeg  region  of  Manitoba. 

T.  C.  Weston  : — 

284  specimens  of  Cambro-Silurian  fossils  from  the  Montcalm 
market  and  Cove  Field  rocks  of  Quebec  city,  Que.  One  spear 
head  from  Hog’s  Back,  Nepean,  Ont. 

H.  M.  Ami  and  H.  D.  Herdt : — 

A  number  of  fossils  from  the  post-Tertiary  deposits  of  ^loose 
Creek,  the  post-Tertiary  and  Cambro-Silurian  formations  of  the 
city  of  Quebec  and  vicinity  of  Ottawa.  Eleven  archaeological 
specimens  from  Old  Indian  Settlement,  Casselman,  Ont.,  and 
an  Ermine  {Putorius  ermineus)  from  Russell,  Ont. 

D.  B.  Dowling  and  L.  M.  Lambe  : — 

750  specimens  from  the  Cambro-Silurian  rocks  of  Lake  W  innipeg, 
Man. 

L.  M.  Lambe  : — 

Fifty  specimens  of  fossils  from  East  Selkirk,  and  a  large  “  head  ” 
of  Cleiocrinus  from  Hull,  P.Q. 

A.  P.  Low  : — 

One  fossil  from  Chambord,  Lake  St.  J ohn,  (^ue.  One  chipped 
quai’tz  implement,  Quebec. 

N.  J.  Giroux  ; — 

About  100  specimens  of  fossils  from  the  Cambro-Silurian  rocks  of 
Quebec. 

The  additions  to  the  pala?ontological,  ethnological  and  zoological 
departments  of  the  museum,  by  presentation,  exchange  or  purchase, 
are  as  follows  : — 

By  Presentation. 

Julian  Camsell,  Chief  Factor,  Hudson  Bay  Co.,  Mackenzie  River 

district : — 

Fine  specimen  of  the  Musk  Ox  (Ovibos  moschatus)  from  Fort 
Rae,  Great  Slave  Lake. 


76  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


James  Fletcher,  Ottawa  : — 

Male  Mole  Shrew  hrevicauda)  in  the  Six  Snov'- 

flakes  {Pleetrophenix  nivalis)  in  the  flesh.  One  Lapland  Long- 
spur  {Calcarius  Lapponicus). 

Dr.  C.  A.  M  hite,  U.S.  Geological  Survey,  Washington : — 

Two  specimens  of  an  undermentioned  species  of  Rhynchonell a 
found  associated  with  Aucellce  at  Paskanta,  California. 

John  C.  McRae,  Port  Colborne,  Ont.  : — 

Twenty-five  specimens  of  fossils  from  the  Corniferous  Limestone 
near  Port  Colborne,  two  fragments  of  Eurypterus  from  the 
AVater-lime  group  at  Stonebridge,  Ont.,  eleven  specimens  of 
fossils  from  the  St.  Louis  limestone,  and  a  Sjnrifera  from  the 
sub-Carboniferous  limestone  of  Alabama. 

Max  Klotz,  Preston,  Ont.  : — 

Four  specimens  of  Megalomus  Canadensis  from  the  Guelf)h  lime¬ 
stone,  below  Preston,  on  the  Grand  River. 

Donald  McKay,  Indian  Head,  N.W.T.  : — 

Skin  of  Silver-haired  Bat  {Scotophilus  noctivagans)  from  Indian 
Head. 

W.  F.  Ganoiig,  Cambridge,  Mass.  : — 

■  One  Starfish  {Asterias  Forhesi)  from  Oak  Bay,  Charlotte  Co., 
N.B.,  and  four  species  of  marine  Mollusca  from  the  oyster 
lieds  of  Prince  Edward  Island. 

G.  R.  M'hite,  Ottawa  : — 

Skin  of  Grey  Gopher  [Spermopliilus  Richardsoni). 

Prof.  H.  Alleyne  Nicholson,  University  of  Aberdeen,  Scotland  : — 
Named  specimens  of  twenty-one  species  of  Polyzoa  from  the 
Trenton,  Corniferous  and  Hamilton  formations  of  Ontario, 
described  or  identified  by  the  donor. 

H.  G.  Stanton  : — 

Specimen  of  Aliya  truncata,  with  both  valves,  from  the  post- 
Pliocene  of  River  Beaudette,  P.Q. 

J.  Deans,  Victoria,  V.I.  ; — 

One  specimen  of  Alonotis  suhcircul aris,  two  of  Arniotites  Van- 
couverensis,  from  the  Trias  of  Vancouver  Island,  and  phrag- 
mocone  of  a  large  Belemnite  from  the  Cretaceous  rocks  of 
Maud  Island,  Q.C.I. 

S.  Rolibins,  Nanaimo,  V.I.  : — 

Two  cores  from  boring  in  the  Cretaceous  rocks  (Nanaimo  series) 
of  Vancouver  Island;  one  containing  specimens  of  Anomia 


SELWYN. 


SUMMARY  REPORT. 


<  /  A 


Vancouver  ensis,  Inoceramus  ovjtilopsis.  Entails  Coo  peri 
and  llaminea  Hornii. 

Captain  Josiah  Jacques,  Victoria,  V.I.  : — 

Burrows  of  Teredo  in  fossil  wood ;  four  species  of  fossil  Pelecy- 
poda  and  two  of  Gasteropoda,  from  near  Carmanali  Point, 
V.I.  ;  also  one  Conchocele  disjimcfa  and  one  Paclippooia 
from  post-Pliocene  deposits,  three  miles  E.  S.-E. 
of  Bonilla  Point,  V.I. 

W.  E.  Saunders,  London,  Ont.  ; — 

One  small  Turtle  {Nanemys  guttata)  alive,  caught  near  London, 
Ont.,  and  one  fine  living  example  of  Blanding’s  Box  Turtle 
[Emys  meleagris,  Shaw),  from  Rondeau,  near  Chatham. 

Colonel  C.  C.  Grant,  Hamilton,  Ont.  ; — 

Specimen  of  Orthis  circulus,  Hall,  from  the  Niagara  group  at 
Hamilton. 

D.  Herring,  Toronto  : — 

Female  Stilt  Sandpiper  {JiJicropalama  himantopus),  from  Tor¬ 
onto  Island ;  female  Bartramian  Sandpiper  {Bartraniia 
longicauda),  shot  on  the  Humber,  near  Toronto. 

S.  Herring,  Ottawa  : — 

Four  specimens  of  the  Evening  Grosbeak  (Coccothraustes  vesper- 
tina),  shot  near  Toronto.  In  the  flesh. 

Col.  Irvine,  per  Dr.  G.  M.  Dawson  : — 

One  large  spear  head  from  the  Cypress  Hills,  Assiniboia. 

W.  Dickson,  per  Dr.  G.  M.  Dawson,  from  the  estate  of  the  late 
sheriff  Dickson,  Pakenham,  Ont.  : — 

Three  adzes  from  the  vicinity  of  Pakenham,  Ont.,  from  his  own 
collection;  one  fragment  of  pottery  from  Long  Lake,  N.W.T. 

R.  Tetu,  per  W.  Mclnnes  : — 

Two  arrow  heads  from  near  the  mouth  of  the  Caljano  River, 
Lake  Temiscouata,  Tetu  P.O.,  Que. 

D.  J.  Wing,  per  D.  G.  M.  Dawson 

Chisel  of  jade,  from  Kamloops,  B.C. 

George  Possie  : — 

An  iron  axe. 

J.  W.  Mackay  ; — 

Three  black  flint  arrow  heads,  from  Lillooet,  B.C.  ;  one  stone 
scraper,  from  Spence’s  Bridge,  B.C.  ;  one  skin  scraper, 
from  Kamloops,  B.C.  ;  fragments  of  shells,  teeth  and  flint 
from  Lytton,  B.C. 
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AYalter  Odell,  Ottawa  : — 

Eight  specimens  of  sponges  and  Polyzoa,  from  the  post-Pliocene 
clays  of  Odell’s  brick  yard,  Ottawa,  Ont. 

Walter  R.  Billings,  Billings  Bridge,  Ottawa  : — 

Eight  specimens  of  Zygospira  defiecta,  Hall,  from  the  Trenton 
limestone  of  Division  St.,  Ottawa. 

Charles  Giramaire,  Ottawa  : — 

One  female  Short  Eared  owl  (Asia  accipitrinuA)  in  the  flesh. 

John  Vicars,  Cannington,  Ont.  : — 

Skin  of  a  Hoary  Bat  (Atalaplm  cinerea)  from  Manitoba. 

Dr.  Loi’enzo  G.  Yates,  Santa  Barbara,  California  ; — 

Two  specimens  of  the  rare  Cyprcea  spadicea  from  the  Santa 
Barbara  Channel ;  three  specimens  of  Gonostoma  Yatesii 
from  Calaveras  Co.,  Cal.,  three  of  Melania  Surati,  from 
near  Cordova,  Mexico,  and  one  Pinna  Venturensis,  from 
the  Cretaceous  I’ocks  in  Ventura  Co.,  Cal. 

J.  A.  Doyon,  Ottawa  : — 

Female  Long  tailed  Duck  [Clangula  ]iyeinalis)  iu.  fall  plumage. 

G.  Everett,  Ottawa  : — 

Specimen  of  the  Deer  Mouse  {Ilesperomys  leucopus)  in  the  flesh. 

Dr.  H.  G.  Gi’iffith,  Burlington,  Iowa  : — 

Four  species  of  corals  and  two  of  Stromatoporoids  from  the 
Hamilton  shales  at  Rockford,  Iowa. 

G.  P.  Jones  : — 

Specimen  of  Macoina  nasuta,  Conrad,  brought  up  on  the  point 
of  a  pile  driven  fifty  feet  into  the  bottom  of  the  Hicomekyl 
River,  B.  C. 

A.  E.  Walker,  Hamilton,  Ont.  : — 

Petrified  specimen  of  Mesodon  albilabris  from  cavities  in  the 
Niagara  limestone  of  the  mountain  at  Hamilton. 

Dr.  P.  Jones,  Hagersville,  Ont.  : — 

Two  otoliths  of  sheepshead  [Haploidonotus  grunniens)  dug  up 
in  an  Indian  ossuary  at  Hagersville. 

Isaac  Moore,  Ottawa  :  — 

Young  Night  Heron  {^Nycticroax  nycticorax  nmvius)  in  the  flesh. 

By  Exchange  : 

W.  Turnbull,  Hamilton,  Ont.  : — 

Shells  of  three  species  of  turtles,  nine  fossils  from  the  neighbour¬ 
hood  of  Hamilton,  and  one  specimen  of  Palceotrochus  Kear- 
neyi  from  the  Corniferous  limestone  of  Hagarsville. 
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G.  M.  Leslie,  Hamilton,  '^nt.  : — 

Six  species  of  land  shells  from  the  vicinity  of  Hamilton.  A 
series  of  vertebra?,  ribs,  jaws  and  portions  of  skulls  of 
snakes,  small  rodents  and  insectivmra  from  tlie  upper  por¬ 
tion  of  the  gravel  ridge  at  Burlington  Heights. 

S.  W.  Howard,  J.P.,  Hagersville,  Ont.  : — 

Seven  specimens  of  fossils  from  the  Ccu’iiiferous  liine.stone  at 
Hagersville. 

S.  A.  Morgan,  B.A.,  Hagai’sville,  Ont.  : — 

One  head  of  Dahnanites  ancliiops,  one  specimen  of  Platystoma 
lineatum,  two  specimens  of  Chonetes  hemi><ph(x.rica  from 
the  Corniferous  limestone  at  Hagarsville,  and  two  arrow 
heads  from  the  same  place. 

By  Purchase  : 

From  John  Stewart,  Ottawa  : — 

Two  hundred  choice  and  selected  specimens  of  fossils  from  the 
Trenton  limestone,  mostly  from  the  neighbourhood  of  Ottawa, 
and  from  the  post-Pliocene  of  Green’s  Creek,  Gloucester, 
Ont.  Among  the  former  are  about  seventy  remarkaljly 
fine,  and  in  many  cases  unique  crinoids,  and  two  specimens 
representing  a  new  genus  of  Blastoidea.  Among  tlie  lat¬ 
ter  is  the  most  perfect  specimen  known  of  the  rare  fish 
known  as  Coitus  uncinatus,  Reinhardt,  and  several  plants 
not  heretofore  represented  in  the  museum  collection. 

Henry  Sproule_  Ottawa  : — 

120  fossils  from  the  post-Pliocene  nodules  of  Green’s  Creek, 
Gloucester,  Ont. 

E.  Effingham,  Cooksville,  Ont : — 

Specimen  of  the  Turkey  Vulture  {Garihartes  aura),  shot  at 
Cooksville,  Ont.  In  the  flesh,  and  since  mounted. 

G.  Hogle,  Philipsburg  :  — 

Seven  specimens  of  fossils  from  the  neighbourhood  of  Philips¬ 
burg. 

Prof.  Henry  Ward,  Rochester,  N.Y. : — 

A  small  series  of  exotic  shells,  mostly  terrestrial  species  from 
the  Phillipine  Islands. 

The  entomological  collections  in  the  Department  are  under  the  care 
of  Mr.  James  Fletcher.  They  are  contained  in  nine  cabinets,  and 
number  about  9,000  specimens.  Mr.  Fletcher  reports  : 
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“  The  cabinets  have  been  regularly  examined,  and  the  collections 
therein  contained  are  in  a  good  state  of  preservation,  no  losses  having 
occurred  from  insects,  mould  or  accident.  Several  valuable  additions 
have  been  made  dui-ing  the  year.  These  are  chiefly  from  the  collec¬ 
tions  made  by  the  officers  of  the  Survey,  and  by  donations.  Valuable 
and  extensive  collections  were  brought  in  by  Dr.  G.  M.  Dawson,  from 
the  Kamloops  district  in  British  Columbia,  of  Coleoptera  and  Lepi- 
doptera ;  by  Prof.  Macoun,  from  the  Kootanie  District  in  British 
Columbia,  of  Lepidoptera  and  Coleoptera ;  by  Mr.  W.  Mclnnes,  from 
the  Lake  Superior  region,  of  various  orders.  There  are  in  all  these 
collections  many  specimens  which  are  interesting  additions  for  the 
cabinets  as  well  as  duplicates  for  exchange. 

“  Donations  have  been  received  fi’om  the  following : — 

Bov.  C.  J.  S.  Bethune,  Port  Hope,  Ont.,  Coleoptera. 

Mr.  W.  H.  Harrington,  Ottawa,  Coleoptera  and  Hymenoptera. 

Mr.  W.  H.  Darley,  Victoria,  B.C.,  Lepidoptera. 

Rev.  G.  W.  Taylor,  Victoria,  B.C.,  various  orders. 

Mr.  A.  L.  Poudrier,  Victoria,  B.C.,  Lepidoptera  from  the 
Rocky  Mountains. 

Mr.  T.  E.  Bean,  Laggan,  N.W.T.,  specimens  of  rare  Lepidop¬ 
tera. 

“  IMost  of  these  are  insects  not  represented  in  the  collection,  and 
were  kindly  given  in  response  to  an  application  by  the  Curator. 

“  Special  cases  have  been  prepared  for  the  exhibition  of  a  collection, 
of  native  insects  in  the  hall  of  the  Museum,  which,  it  is  believed,  will 
be  of  interest  to  the  many  visitors  who  frequent  the  Museum.” 

Botany,  ikc. 

Early  in  the  year  Professor  Macoun  was  engaged  on  Part  V.  of  the 
Catalogue  of  Canadian  Plants,  and  was  also  attending  to  Mr.  Pearson’s 
list  of  Canadian  Hepaticfe,  then  passing  through  the  press ;  both  have 
since  been  printed  and  distributed.  Part  V.  included  the  ferns  and 
their  allies,  and  an  addendum  that  brought  the  whole  work  up  to  date. 
One  hundred  and  fifty-five  species  have  been  added  to  the  Canadian 
Flora  since  the  addendum,  printed  with  Part  III.,  was  issued. 

As  the  investigation  of  the  fauna  and  flora  of  British  Columbia  had 
hitherto  extended  only  from  the  Pacific  coast  to  the  Gold  Range,  Pro¬ 
fessor  Macoun  was  authorized  last  spring  to  make  examinations  of  the 
Columbia  and  the  Kootanie  river  valleys  and  lake  districts,  and  later 
to  make  collections  amongst  the  higher  summits  of  the  Selkirk  and 
Rocky  Mountain  ranges.  He  reports  :  “  This  work  was  successfully 
carried  out.  By  the  first  week  in  April  a  competent  collector  was 
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stationed  at  Revelstoke  on  the  Columbia  river.  He  worked  Ihere  for 
two  months,  and  procured  259  fine  skins  of  rare  birds.  I  joined  him 
early  in  May  and  collected  in  the  vicinity  of  Revelstoke  for  four  weeks, 
or  up  to  the  first  of  June.  My  assistant,  Jas.  M.  Macoun,  who  had 
remained  in  Ottawa  reading  proof  and  attending  to  arrears  of  office 
work,  joined  me  on  that  date,  and  we  then  went  down  the  C(jlumbia 
to  Deer  Park  and  Sproat,  where  careful  enumerations  and  collections 
of  the  fauna  and  flora  were  made.  Early  in  July  we  crossed  the 
portage  from  Sproat  to  Nelson,  and  spent  the  next  three  weeks  at  various 
points  on  Kootanie  Lake.  We  then  returned  to  Revelstoke,  and  on 
the  28th  of  July  went  to  Roger’s  Pass  in  the  Selkirk  Mountains,  whei-e 
some  of  the  highest  surrounding  peaks  were  ascended  and  a  number  of 
rare  and  interesting  specimens  were  secured.  Ten  days  were  then 
spent  at  Hector,  in  the  Rocky  Mountains,  and  large  collections  were 
made  on  the  higher  summits  around  that  station.  We  left  Hector  for 
Ottawa  on  the  20th  of  August. 

To  secure  data  to  complete  the  enumeration  of  the  mosses  in  Part 
VI.  a  three  weeks’  trip  was  made  in  September  to  the  western  part  of 
Ontario.  The  species  of  that  region  which  had  not  hitherto  been 
noticed,  were  collected  and  recorded.  Owen  Sound,  Windsor,  Chat¬ 
ham,  Sandwich,  Port  Dover,  Leamington,  Port  Colborne  and  the 
vicinity  of  Niagara  Falls  were  visited. 

The  results  of  the  season’s  work  were  the  addition  of  over  twenty 
species  of  birds  to  the  British  Columbia  Avi-fauna  and  the  addition  of 
many  species  of  flowering  plants,  part  new  to  science  and  all  new  to 
the  Canadian  flora.  The  discoveries  in  cryptogams,  especially  mosses, 
have  been  so  numerous  that  Dr.  Carl  Muller,  of  Halle,  says  in  a  letter 
to  Dr.  Kind  berg,  that  they  constitute  a  new  epoch  in  Amei'ican  Bry¬ 
ology.  Up  to  the  present  writing  these  two  gentlemen  have  named 
200  species  new  to  science,  collected  chiefly  by  Prof.  Macoun  during 
the  last  three  years.  About  400  specimens  of  birds  and  mammals  and 
20,000  specimens  of  plants  were  collected  during  the  past  season. 

Since  our  return  from  the  field  my  assistant  had  been  engaged  in 
examining  and  naming  the  year’s  collections  of  flowering  plants,  get¬ 
ting  out  the  species  to  mount  and  doing  the  general  work  of  the  office, 
while  I  have  been  occupied  on  Part  VI.  of  the  Catalogue  of  Plants  and 
on  the  Catalogue  of  Canadian  Birds,  which  is  approaching  completion. 
All  work  in  connection  with  the  Herbarium  has  been  done  as  in  the 
previous  year,  1889,  by  Mr.  Jas.  M.  Macoun.  During  1890,  3,807 
sheets  of  specimens  have  been  mounted  and  placed  in  the  herbarium. 
Of  these  2,316  were  flowering  plants  and  1,491  cryptogams,  pi-incipally 
mosses.  Of  the  flowering  plants  1,699  were  Canadian,  260  from  the 
United  States,  and  457  from  Europe. 
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4,211  sheets  of  specimens  were  sent  from  the  herbarium  to  private 
individuals  and  to  public  institutions  in  exchange  for  desidei'ata ;  of 


these  1,871  wei’e  cryptogams  and  2,340  flowei’ing  plants.  Specimens 
were  sent  to 

The  British  Museum .  200 

Central  Experimental  Farm,  Ottawa .  200 

Mechanics  Institute,  Wingham .  100 

St.  John’s  College,  Winnipeg .  100 

Department  of  Public  Instruction,  Quebec .  100 

McGill  College,  Montreal .  100 

National  Museum,  Washington .  200 

University  of  Nebraska .  124 

Harvard  University .  164 

California  Academy  of  Science .  100 

Shaw  School  of  Botany,  St.  Louis,  Missouri .  170 

Columbia  College,  New  York .  218 

The  University  of  Copenhagen,  100  flowers,  400 

cryptogams .  500 

Professor  Kindberg,  Linkoping,  Sweden .  884 


Since  the  31st  of  December,  1889,  in  connection  with  the  work  of 
this  division,  447  letters  of  suflicient  importance  to  copy  were  written, 
and  about  the  same  number  were  received. 

Since  returning  from  the  fleld  the  herbarium  of  St.  Laurent  College, 
Quebec,  has  been  examined,  and  the  specimens,  over  2,100,  named ; 
also  the  herbarium  of  Mr.  Morten,  of  Wingham,  and  Dr.  White,  of 
Toronto,  besides  many  small  collections  from  various  parts  of  the 
Dominion. 

The  survey  herbarium  is  arranged  in  eight  large  cases,  but  these  are 
now  so  full  that  specimens  are  frequently  injured  by  being  crushed  ; 
another  case  will  shortly  be  available  and  a  better  arrangement  of  the 
specimens  will  then  be  eflfected,  and  they  will  be  much  better  preserved. 

Considerable  inconvenience  is  now  caused  by  the  crowded  state  of 
the  small  room  devoted  to  the  work  of  this  division.  It  arises  from 
the  accumulation  of  the  large  collections  annually  brought  in,  and  it  is 
hoped  that  the  alterations  that  have  been  suggested,  whereby  this 
serious  inconvenience  would  be  in  a  measure  obviated,  will  be  speedily 
carried  out. 

The  following  notices  from  foreign  journals  indicate  the  estimation 
and  appreciation  of  the  botanical  work  of  the  division  under  Professor 
Macoun  : 

From  “  Zoe,”  (Vol.  1-9)  a  biographical  journal  published  at  San 
Francisco — - 
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“  Catalogue  of  Canadian  Plants,  Part  V.  This  part  contains  the 
ferns  and  fern  allies  and  additions  and  corrections  to  Vol.  T-IY.,  wliicli 
are  rather  extensive,  embracing  a  hundred  pages  and  conforming  to 
I’ecent  revisions.  *  ^  *  The  work  in  general  ha.s  been  carefully 

done  and  reflects  credit  upon  the  Government  of  Canada  and  the 
botanists  concerned  in  its  production.” 

From  “Botanical  Gazette,”  Vol.  XVI. 

“  With  the  appearance  of  Part  V.,  devoted  to  Pteridophytes,  Prof. 
John  Macoun’s  Catalogue  of  vascular  Canadian  Plants  has  been  com¬ 
pleted.  It  has  been  very  handsomely  done,  and  the  painstaking  care 
so  evident  through  it  all  has  made  it  a  mine  of  information  concerning 
the  Canadian  Flora.  A  large  appendix  brings  together  additions  and 
corrections  to  Parts  I— IV.,  the  results  of  all  monographic  work  done 
since  the  beginning  of  the  catalogue  being  included.  *  *  * 

The  part  is  rounded  out  by  a  complete  index  to  all  the  parts,  and  the 
five  will  make  a  very  complete  and  compact  volume. 


MAPS. 


Maps  in  course  of  Preparation  and  Published  during  1890. 

North-west  Territory,  9  sheets,  20  to  26 
inches  long  by  16  inches  broad,  show¬ 
ing  waters  followed  by  the  members  of 
the  Yukon  Expedition,  1887-88,  and 
reaching  from  longitude  1 1 1  °  to  1 44°  and 


latitude  59°  to  68°,  to  accompany  report 
by  Mr.  McConnell,  will  be  ready  for 
engraver  in  two  months .  8  miles=  1  inch. 

Index  map  of  the  above  now  in  the  litho¬ 
grapher’s  hands .  48  miles=l  inch. 

British  Columbia,  part  of  southern  interior 
(Dr.  Dawson),  in  draughtsman’s  hands, 
will  be  ready  for  engraver  in  Api’il.  .  ■  ■  4  miles=l  inch. 

British  Columbia,  Kootanie  district  (Dr. 

Dawson),  published  1890 .  8  miles=l  inch. 

British  Columbia,  Shuswap  district  (Dr. 

Dawson),  in  draughtsman’s  hands .  4  miles=l  inch. 


Manitoba,  map  taking  in  the  whole  of 
Lake  Winnipeg  (Mr.  Tyrrell)  in  the 

draughtsman’s  hands . 

Northern  Manitoba,  in  manuscript  (Mr. 

Tyrrell) .  2  miles=l  inch. 


6,400 


11,000 

6,400 

48,600 

.5,000 
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Noi’thern  Manitoba,  in  engraver’s  hands 

(Mr.  Tyrrell) .  g  miles=l  inch.  20,000 

M  estern  Ontario,  Lake  of  the  Woods, 

sheet  No.  2,  in  the  engraver’s  hands.  .  .  2  miles=l  inch.  2,000 

M  estern  Ontario,  Hunters  Island,  sheet 
No.  ( ,  (Hr.  Lawson)  in  the  engraver’s 

hands .  4  miles=l  inch.  1,450 


AVestern  Ontario,  north  of  Hunters  Island, 

sheet  No.  6,  in  draughtsman’s  hands.  do  3,45G 

Ontario,  sheet  No.  130,  Sudbury  Mining 
district  (Hr.  Bell),  in  hands  of  draughts¬ 
man  ;  will  be  ready  for  engraver  in  a 

few  weeks .  3^45(5 

Ontario,  sheet  No.  1 1 5,  ready  for  draughts- 

.  do  3,456 

Ontario,  general  map  in  progress .  do 

Quebec,  In.E.  sheet  (Eastern  Townships 

map)  in  hands  of  engraver .  do  4,500 

Quebec,  S.AA  .  1  sheet  (Eastern  Townships 

map)  in  draughtsman’s  hands .  do  4,500 

Quebec,  N.AA  .  sheet  (Eastern  Townships 

map)  in  progress .  do  4,500 

Quebec,  Quebec  and  Lake  St.  John  dis¬ 
trict,  2|  sheets  in  progress .  do  6,912 

Quebec,  sheet,  18  S.E.  and  18  N.E. 

(Alessrs.  Bailey  &  Mclnnes)  in  draughts¬ 
man’s  hands .  do  3,950 

Quebec,  Lievre  River  and  Templeton  Phos¬ 
phate  region,  Ottawa  county,  2  sheets 
(Mr.  Ingall),  will  be  ready  for  engraver 


in  two  months .  40  chaiiis  =  l  inch.  220 

New  Brunswick,  surface  geology,  sheet 
1  S.AA  .,  1  S.E.  and  1  N.E.,  3  sheets 
(Mr.  Chalmers),  ready  for  engraver  in 

a  month .  4  mile.s=l  inch.  6,650 

Nova  Scotia,  1  sheet,  11  N.AA".  and  11  S. 

AAb  in  the  engraver’s  hands .  do 

Nova  Scotia,  sheet,  4  N.E.  and  4  S.E., 

(Alessrs.  Fletcher  and  Faribault)  in 

manuscript,  most  part  of  them  drawn. .  1  ineh  =  l  mile. 
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LIBRARY,  SALES  AND  DISTRIBUTION  OF  PUBLICATIONS. 

Dr.  Thorburn  reports  that  the  distribution  of  the  various  'publica¬ 
tions  of  the  Geological  Survey  Department  with  which  he  is  charged 
has  now  attained  large  dimensions  and  is  likely  to  increase  year  by 
year.  Last  year  there  was  sent  from  the  office,  including  Annual 
Reports,  special  Reports  and  maps,  8,936.  This  is  exclusive  of  the 
annual  Report  Vol.  III.,  1887-88  in  French,  the  printing  of  which  has 
unfortunately  been  delayed.  There  have  been  distributed  in  Canada 
6,527,  the  remainder,  2,409,  were  sent  to  foreign  countries,  to  scientific 
and  literary  institutions  and  individuals  in  the  various  countries  of 
Europe,  India,  China,  Japan,  Australia,  the  United  States,  etc. 

There  have  been  received  as  exchanges  during  1890,  2,375  publica¬ 
tions,  including  reports,  transactions,  proceedings,  memoirs,  periodicals, 
pamphlets  and  maps. 

The  books  purchased  during  the  year  were  116,  and  41  periodicals 
have  been  subscribed  for. 

The  number  of  books  bound  during  the  same  period  has  been  152. 
Now  that  the  work  of  binding  has  been  taken  over  by  the  Govern¬ 
ment,  it  is  hoped  that  it  will,  in  future,  be  done  as  promptly  as  is 
desirable,  and  indeed  essential  that  it  should  be,  to  make  the  volumes 
accessible  to  the  members  of  the  staff  who  are  constantly  requiring 
them  for  consultation  and  reference. 

As  an  evidence  of  the  amount  of  work  connected  with  matters  relating 
to  the  library,  and  to  the  distribution  of  the  Geological  Survey  publi¬ 
cations,  it  may  be  stated  that  during  the  past  year  1,644  letters  were 
sent  by  the  Librarian  and  2,476  were  received  by  him,  as  compared 
with  1,511  and  1,256  in  1889. 

The  number  of  volumes  in  the  library  is  now  about  8,500,  and  of 
pamphlets,  3,300. 

In  the  Report  for  1886,  it  was  stated  that  a  card  catalogue  of  the 
library  had  been  introduced.  It  has  been  in  operation  ever  since  and 
has  been  found  to  be  of  great  service  in  assisting  members  of  the  staff 
in  finding,  more  readily  than  formerly,  information  on  the  various 
subjects  under  investigation. 

For  several  years  past,  the  space  allotted  to  the  library  has  been 
found  to  be  altogether  insufficient,  and  consequently  a  large  number  of 
books  are  not  readily  available  for  reference,  except  at  a  great  incon¬ 
venience  of  those  wishing  to  consult  them.  It  is  to  be  hoped  that  this 
will  be  soon  remedied  so  that  a  full  and  exhaustive  classification  may 
be  made. 

Sales  of  Survey  publications  for  year  ending  31st  December,  1890, 
amounted  to  $2,366.42. 
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V ISITORS. 

The  number  of  visitors  to  the  Museum  during  the  year,  from  1st 
•January  to  the  31st  December, was  17,760. 

STAFF,  APPROPRIATION,  EXPENDITURE  AND  CORRESPONDENCE. 

The  staff  at  present  employed  is  52,  viz.  :  professional,  34  ;  ordinary, 

18. 

During  the  year  the  following  changes  in  the  permanent  staff  have 
taken  place  : — 

Dr.  A.  C.  Lawson,  field  geologist,  resigned. 

Mr.  Amos  Bowman  do  do 

Mr.  F.  G.  Wait,  appointed  assistant  chemist. 

Mr.  L.  N.  Richard,  appointed  draughtsman. 

Mr.  J.  B.  Tyrrell,  promoted  from  2nd  to  the  1st  class. 

Mr.  R.  L.  Broadbent  do  3rd  do  2nd  do 

Mr.  H.  M.  Ami  do  3rd  do  2nd  do 

The  amount  available  for  the  fiscal  year  ended  30th  .June,  1890,  was  : 


Grant. 

Expenditure. 

Civil  list  appropriation .  .  .  . 

General  purjjose  appropriation . 

S  cts. 

45,750  00 
62,100  00 

ig  cts. 

40,768  78 
17,051  85 
22,528  01 
13,520  83 
2,497  54 

1,232  80 
814  57 
238  34 
1,216  45 
2,488  09 

Purchase  and  binding  of  books,  etc.,  and  purchase  of 

102,357  26 
6,026  93 

96,330  33 
6,534  66 

Unexpended  balance,  civil  list  appropriation. ....  . . 

do  general  purpose  appropriation . . . 

102,864  99 
4,981  22 

3  79 

107,850  00 

107,850  00 

The  correspondence  of  the  Department  shows  a  total  of  11,159 
letters  sent  and  6,016  received. 

I  have  the  honour  to  be  sir. 

Your  obedient  .servant, 

ALFRED  R.  C.  SELWYN, 

Deputy-?lead  and  Director. 
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SUMMARY  REPORTS 


ON  THE 

OPERATIONS  OF  THE  GEOLOGICAL  SURVEY 

FOR  THE  YEAR  1891 

Geological  Survey  Department, 

Ottawa,  December,  1891. 

The  Hon.  Edgar  Dewdney, 

Minister  of  the  Interior. 

Sir, — In  presenting  the  Summary  Report  of  the  proceedings  and 
work  of  the  Department,  as  required  by  section  6  of  the  Act  5.3  Vic¬ 
toria,  chap.  XI,  it  is  gratifying  to  be  able  to  again  record  the  sub¬ 
stantial  and  satisfactory  progress  that  has  been  achieved  during  the 
year  now  closed,  and  it  is  even  more  so,  to  be  able  to  ascribe  it  largely 
to  the  increasing  interest  in  the  work,  evinced  by  the  members  of  the 
staff,  as  shown  by  the  painstaking  perseverance  with  which  they  are 
devoting  their  best  energies  to  investigating,  often  under  very  adverse 
circumstances,  depicting  and  describing  the  diverse  and  often  intricate 
geological  phenomena  presented  throughout  the  Dominion,  and  more 
especially  in  endeavouring  to  decipher  what  the  bearing  of  these  phen¬ 
omena  is  and  what  they  teach,  in  reference  to  the  profitable  develop¬ 
ment  of  the  mines  and  mining  industries  of  the  country.  Thus  one 
or  other  of  the  members  of  the  field  staff  of  the  Department  is  in  a 
position  to  give  intending  investors  and  the  public  the  most  reliable, 
authentic  and  entirely  disinterested  information  respecting  mines  and 
minerals  in  all  parts  of  Canada.  Notwithstanding  these  facts,  however, 
we  find  that  in  most  cases  the  opinion  of  some  so-called,  often  self-styled 
“mining  expert”  or  “practical  miner”  from  Europe  or  the  United 
States,  is  sought  and  acted  upon  in  preference  to  that  of  a  member  of 
the  geological  corps  who  is  thoroughly  acquainted  with  the  geological 
structure  of  the  district  in  which  the  information  is  desired.  These 
“expert”  and  “practical”  opinions  rarely  prove  correct,  and  their  first 
cost,  often  considerable,  is  by  no  means  the  greatest.  Not  a  year 
passes  unmarked  by  such  cases  and  the  past  season  is  no  exception. 
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The  boring  for  gas  at  Stewarton  in  1889 ;  for  water  at  Morden  in 
1890;  for  gas  at  Belleville  in  1891  ;  and  for  oil  near  Pincher  Creek 
the  past  summer,  are  some  of  the  instances  of  such  useless  expendi¬ 
tures,  all  of  which  might  have  been  saved  had  the  advice  of  the 
Department  been  sought  and  followed,  instead  of  that  of  “  expert  ” 
opinion. 

In  this  connection  and  as  showing  the  proper  functions,  not  gener¬ 
ally  understood,  of  a  geological  survey  and  an  associated  museum,  I 
may  be  permitted  to  quote  the  following  remarks  from  “  Science,” 
’jSTo.  464,  December,  1891  : — 

“  A  geological  survey,  if  properly  organized,  is  composed  of  pro¬ 
fessional  men  of  scientific  attainments  and  of  undoubted  integrity ;  it 
is  an  official  organization,  and  its  examinations  are  made  disinterest¬ 
edly,  and  on  the  truthfulness  of  its  results  depends  the  reputation  of 
its  members.  Its  publications  are  widely  circulated ;  they  are 
designed  to  be  used  by  the  professional  man  and  also  by  the  layman ; 
being  official,  and  coming  from  such  a  disinterested  source,  the  results 
are  accepted  generally  without  hesitation  by  the  capitalists  or  manu¬ 
facturers.  Such  influence  and  acceptance  could  never  be  reached  by 
reports  emanating  from  owners  of  property  or  other  interested  parties, 
nor  would  the  judgment  of  such  concerning  theories  of  distribution  or 
quality  command  respect  unless  emanating  from  well-known  expert 
sources ;  thus  the  capital  and  enterprise  necessary  for  the  inception 
of  such  undertakings  would  be  slow  to  follow  such  guidance.  Hence, 
a  good  geological  survey  constitutes  the  best  of  advertising  mediums, 
if  you  choose  to  call  it  such ;  advertising  what  is  genuine  and  good, 
but  never  stooping  to  indiscriminate  booming. 

“  But  another  means  of  disseminating  information  exists,  over  and 
above  that  of  publications.  Some  people  are  not  reached  by  reports, 
either  because  they  are  not  given  much  to  reading,  or  for  lack  of  access 
to  the  publications.  They  may  come  to  the  state,  or  even  be  in  the 
state,  knowing  little  or  nothing  of  its  natural  features  and  products. 
In  such  cases,  a  State  Museum  is  the  most  effective  means  of  convey¬ 
ing  information ;  a  museum  which  shall  contain  not  only  specimens  of 
materials,  but  maps,  models,  views,  diagrams  and  reports  concerning 
all  that  is  of  interest  in  this  connection ;  the  materials  in  which  shall 
be  so  arranged  as  to  convey  clear  ideas,  not  only  of  what  is  in  the 
state,  but  where  it  is,  how  it  occurs,  and  how  much  there  is  of  it ; 
which  shall  be  supplemented  by  the  presence  of  trained  men,  familiar 
with  the  state,  who  can  guide  the  stranger  in  the  right  direction. 

“  In  conclusion,  I  would  say  a  few  words  concerning  the  educating 
influences  of  a  geological  survey  among  the  citizens  of  the  area  in 
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which  it  operates.  Through  its  publications,  through  the  intercourse 
with  its  members,  and  in  other  ways,  a  vast  amount  of  information 
is  absorbed  by  the  people  concerning  the  land  they  live  in  and  its  pro¬ 
ducts.  This  information  they  apply  unconsciously  in  their  various 
operations.  It  prevents  them  from  being  led  into  hopeless  enterprises, 
it  leads  them  to  discountenance  extravagant  expectations  and  to  re¬ 
cognize  charlatanry,  it  brings  them  to  appreciate  the  truly  useful  and 
valuable,  and  it  supplies  them  with  a  source  of  advice  which  many 
are  otherwise  destitute  of.” 

The  foregoing  description  of  the  proper  functions,  educating  influ¬ 
ences  and  general  usefulness  of  such  an  institution,  is  worthy  of  the 
attention  and  careful  consideration  of  the  public  and  especially  of 
those  in  whose  hands  it  rests  to  find  the  means  for  its  establishment 
and  support. 

The  early  part  of  the  year  was  as  usual  fully  occupied  by  the  mem¬ 
bers  of  the  survey  in  the  preparation  of  maps  and  reports  and  in  the 
critical  examination  and  classification  of  the  numerous  specimens 
rocks,  minerals,  fossils,  plants  and  insects — collected  in  the  field.  In 
the  divisions  of  lithology,  palteontology,  botany  and  entomology  'v  alu- 
able,  gratuitous  assistance  has  been  rendered  the  survey  by  the  fol¬ 
lowing  United  States  and  European  scientists  : — 

Professor  G.  H.  W^illiams,  of  Baltimore,  O. 

Professor  Cope,  of  Philadelphia,  Pa. 

.  Mr.  S.  H.  Scudder,  of  Cambridge,  Mass. 

Professor  T.  Rupert  Jones,  London,  England. 

Professor  H.  Alley ne  Nicholson,  Aberdeen,  Scotland. 

Dr.  N.  C.  Kindberg,  Sweden. 

Dr.  Carl  Mueller,  Germany. 

Mr.  C.  Warnstorf,  Germany. 

Mr.  C.  Lyman,  of  Montreal. 

To  all  of  these  gentlemen  the  best  thanks  of  the  Geological  Sui\ey 
of  Canada  are  due  and  I  have  much  pleasure  in  thus  officially  tendei- 
ing  the  same. 

Mr.  James  Fletcher  has  also  added  to  his  already  onerous  duties  in 
connection  with  the  experimental  farm,  the  honorary  curatorship  of  the 
entomological  collection  in  the  museum  of  the  Geological  Survey,  and 
has  devoted  no  little  time  to  its  arrangement  and  care. 

In  my  last  Summary  Report,  page  7,  I  referred  to  the  annual  report 
Vol.  IV  and  mentioned  seven  of  the  parts  then  issued.  The  volume 
has  since  been  issued.  It  contains  ten  separate  reports,  which  with 
illustrations  and  maps,  table  of  contents  and  index,  constitutes  a  woik 
of  some  1082  pages  R.  8vo.  The  detailed  reports  which  will  form 
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Vol.  V  of  the  annual  reports  are  well  advanced  and  the  volume  will 
probably  be  issued  before  the  close  of  the  present  year. 

As  in  previous  years  the  geological  investigations  were  carried  on 
in  all  the  provinces  of  the  Dominion,  either  in  the  direction  of  revis¬ 
ing  and  adding  to  the  details  of  portions  of  districts  that  had  already 
been  examined  and  I'eported  on,  or  in  exploring  and  mapping  districts 
in  which  no  detail  had  hitherto  been  secured. 


The  working  parties,  20  in  number,  were  distributed  as  follows  : — 


British  Columbia .  1 

Alberta  .  1 

Manitoba .  2 

Ontario .  7 


Quebec .  5 

New  Brunswick .  1 

Nova  Scotia .  3 


In  addition  to  these,  explorations  were  made  by  Professor  Macoun 
and  by  Messrs.  Ami,  Weston  and  Willimott  for  collecting  in  Botany 
and  Zoology,  Palieontology  and  Mineralogy. 

From  the  summary  statements  herewith  presented,  it  will  be  seen 
that  Professors  Bailey,  Adams  and  Laflamme  were  only  a  short  time 
in  the  field,  during  vacation,  and  Mr.  McConnell  only  dui’ing  the 
month  of  June,  while  nearly  the  whole  of  Dr.  G.  M.  Dawson’s  time 
had  to  be  devoted  to  work  in  connection  with  the  Behring  Sea  Com¬ 
mission. 

A  large  part  of  my  own  time  during  the  year  has,  as  usual,  been 
occupied  in  editing  reports,  in  correspondence  and  in  attending  to  the 
executive  details  of  the  Department,  including  those  of  the  Survey 
and  the  Museum. 


On  the  11th  of  March  I  received  a  communication  from  Mr.  Beau- 
chemin,  of  St.  Hyacinthe,  informing  me  of  the  discovery  of  natural  gas 
in  that  vicinity.  On  page  34a  of  my  Summary  Report  for  1887,  refer¬ 
ring  to  this  subject,  I  wrote  :  “  While  for  reasons  connected  with  this 
— the  geological  structure — I  have  never  had  any  faith  in  their  occur¬ 
rence  on  the  north  side  of  the  St.  Lawrence,  I  consider  that  the  pro¬ 
bability  of  such  reservoirs  existing  on  the  south  side,  in  the  country 
between  Lake  St.  Peter  and  St.  Hyacinthe,  is  very  great.” 

In  reply  to  Mr.  Beauchemin’s  letter,  I  communicated  the  above  to 
him,  and  that  I  would  take  an  early  opportunity  to  visit  the  locality. 
I  was  unable,  however,  to  do  so  till  the  7th  of  July,  when  I  proceeded 
to  St.  Hyacinthe,  and  accompanied  by  Mr.  Beauchemin  and  Mr.  De- 
saulier,  I  visited  the  several  sites  where  gas  was  reported.  The  first 
examined  was  on  the  farm  of  Antoine  Laplante,  about  six  miles  north 
of  St.  Hyacinthe,  on  the  concession  St.  Amable,  two  miles  south-west 
of  the  village  of  St.  Barnabe,  and  the  same  distance  west  of  the 
Richelieu  river.  Here  Laplante  had  recently,  with  the  aid  of  a  small 
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hand-boring  tool,  succeeded  in  reaching  the  rock  at  a  depth  of  90  feet, 
a  continuous,  though  not  large,  flow  of  gas  being  the  result.  The 
material  penetrated  consisted  entirely  of  clay,  with  some  small  stones 
near  the  bottom.  This  boulder  clay  covers  and  almost  entirely  conceals 
the  older  rocks,  and  forms  the  level  surface  of  the  great  plain  of  the 
Richelieu  and  Yamaska  rivers.  A  pipe  U  inch  diameter  had  been 
inserted  in  the  hole,  and  a  continuous,  though  not  powerful,  flow  of 
gas  was  coming  from  it.  On  inquiry,  I  found  that  within  a  radius  of 
400  yards  from  this  well,  there  were  four  places,  sites  of  old  wells, 
where  gas  is  escaping.  One  of  these  was  sunk  45  years  ago,  and  the 
gas  has  been  escaping  ever  since.  The  others  are  more  or  less  recent 
trials  for  water,  and  have  penetrated  to  rock  through  from  85  to  100 
feet  of  clay,  and  in  all  gas  comes  from  the  bottom.  In  three,  an  inch 
and  a-half  pipe  has  been  inserted,  and  the  escaping  gas  ignites  readily 
and  burns  steadily,  but  the  pressure  is  light.  On  lot  No.  18,  parish  of 
St.  Hyacinthe,  range  St.  Francis,  on  the  farm  of  Emile  Lorquet,  close 
on  the  east  side  of  the  railway  to  Farnham,  I  also  found  gas  escaping 
in  a  similar  manner  from  a  small  pit  sunk  about  two  feet  into  the 
black  soil.  Near  this  two  wells  had  been  sunk,  one  150  yards  east, 
106  feet  deep,  the  other  about  500  yards  north,  110  feet  deep,  and  in 
both,  I  was  informed,  gas  had  been  encountered  at  the  bottom.  The 
sinking  was  through  clay,  like  that  in  the  bore  holes  on  the  St.  Amable 
concession,  which  lies  about  eleven  miles  nearly  due  north,  and  on  the 
other,  or  west,  side  of  the  Yamaska  river. 

These  facts,  in  connection  with  what  I  wrote  in  my  summary  report 
for  1887,  above  referred  to,  are  certainly  interesting,  but  by  no  means 
sufficient  to  warrant  any  positive  assertion  respecting  the  success  or 
otherwise  of  an  attempt  to  find  extensive  gas  or  oil  reservoirs  in  the 
Trenton  or  other  Cambro-Silurian  formations,  which  underlie  the  great 
plain  of  the  Richelieu  and  Yamaska  rivers,  between  Sorel  and  St. 
Hyacinthe.  There  are  no  surface  indications  in  the  area  which  would 
indicate  any  particular  site  as  the  most  favourable.  Under  these  cir¬ 
cumstances  the  vicinity  of,  or  on,  the  St.  Amable  concession  is  the 
locality  I  would  suggest  as  that  where  a  trial  should  be  made.  If 
successful,  the  cost  of  piping  the  gas  to  St.  Hyacinthe  would  be  a  trifle 
in  comparison  with  its  value  for  heating  and  lighting  purposes. 

On  Friday,  the  10th  of  April,  I  left  Montreal  for  Deloraine,  Manitoba, 
to  make  arrangements  with  the  contractor  there,  to  continue  the  boring. 
On  arriving  at  Deloraine,  on  the  17th  of  April,  I  found  the  boring  had 
attained  the  depth  of  1,740  feet,  without  any  material  change  in  the 
character  of  the  strata  from  that  stated  page  9  of  my  Summary  Report 
for  1890. 
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After  discussing  the  situation  with  the  local  boring  committee  and 
the  contractor  it  was  arranged  to  continue  the  work.  Various  unex¬ 
pected  and  unavoidable  delays  and  difficulties  have,  however,  since 
arisen,  notwithstanding  every  effort  on  the  part  of  the  contractor,  so 
that  on  the  31st  of  December  a  depth  of  only  1,808  feet  had  been 
There  is,  however,  still  every  reason  to  beheve  that  a  successful  result 
will  be  attained  so  soon  as  the  base  of  the  impenneable  clay  shales  is 
reached. 

Since  the  date  of  my  last  report  the  expenditure  has  been  $6,846.18, 
making  a  total  to  31st  December,  1891,  of  $15,494.80. 

The  undertaking  is  of  national  importance  and  should  certainly  be 
prosecuted  in  spite  of  the  unfortunate  accidents  and  delays  that  have 
occurred,  until  either  a  negative  or  affirmative  result  is  attained. 

I  left  Deloi’auie  on  the  20th  of  April,  the  22nd  was  spent  at  Schreiber 
in  an  examination  of  the  cuttings,  in  the  forenoon,  four  miles  west,  and 
in  the  afternoon,  two  miles  and  a  half  east,  and  to  the  openings  lately 
made  on  a  deposit  of  pyrrhotite  precisely  like  those  of  Sudbury  and 
occurring  on  the  border  of  a  mass  of  diabase,  associated,  as  at  Sudbury, 
with  schists  breccias  and  some  white  granite  rock,  this  latter  being- 
well  seen  near  both  ends  of  the  first  trestle  east  of  Schreiber.  The 
analysis  of  the  samples  of  the  ore  that  were  collected  gave  only  -003 
per  cent  of  nickel,  but  as  in  all  these  deposits  the  nickel  is  very  un¬ 
evenly  distributed  an  analysis  of  a  few  small  samples  is  of  little  value 
as  an  index  of  the  contents  of  the  whole  body.  At  the  date  of  my 
visit  the  snow  was  still  thick  in  the  woods,  and  I  was  not  able  to  do 
moie  than  ascertain  that  the  area  over  which  the  pyrrhotite  occurred 
was  more  than  sufficient  to  constitute  a  good  mine,  and  was  very  favour¬ 
ably  situated  for  working.  The  deposit  was,  I  believe,  opened  by 
Messrs.  Marks,  of  Port  Arthur,  towards  the  close  of  1890.  I  cannot 
learn  that  any  work  has  been  done  on  it  since  the  date  of  my  rtsit  in 
April  last. 

The  noithern  limit  of  the  area  of  Huronian  rocks,  which  extends 
from  about  four  miles  west  of  Schreiber,  eastward,  for  about  sixty  or 
seventy  miles,  has  not  yet  been  traced  out,  nor  has  that  other  large 
area  crossed  by  the  Canadian  Pacific  railway  between  White  River 
and  Dalton  stations. 

It  is  important  that  this  should  be  done  so  as  to  be  able  to  indicate 
those  portions  of  it  which  should  be  carefully  explored  for  valuable 
economic  minerals.  V  ith  a  view  to  comparing  the  rocks  of  these 
areas  with  those  of  Sudbury,  I  devoted  several  days,  from  the  5th  to 
the  11th  of  September,  to  an  examination  of  the  cuttings  on  the  line 
of  the  railway  from  east  of  the  Pic  River  bridge  to  near  Schreiber. 
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Much  of  it  is  occupied  by  massive  gabbro,  diabase  and  red  quartz 
syenite,  and  it  is  in  and  around  the  borders  of  these  crystalline  rocks, 
especially  the  former,  that  the  nickeliferous  deposits  should  be  looked 
for.  The  fine  samples  of  zinc  ore  that  were  exhibited  at  the  Colonial 
and  Indian  Exhibition  in  1886,  were  derived  from  one  of  these  cliorite 
masses  which  lies  about  twelve  miles  north,  a  little  east,  from  Ross¬ 
port  station,  and  which  may  be  connected  with  the  Schreiber  Huronian 
area. 

On  the  13th  of  July  I  left  Ottawa  for  Pincher  Creek,  Southern 
Alberta,  and  arrived  there  on  the  19th  vid  Lethbridge  and  Macleod. 
My  object  was  to  visit  and  examine  the  reported  disco vei’ies  of  petro¬ 
leum  in  that  vicinity  and  in  the  South  Kootenay  pass,  as  well  as  the 
coal  seams  discovered  in  the  Crow’s  Nest  pass.  The  petroleum  dis¬ 
covery  was  incorrectly  referred  to  on  page  13  of  my  last  Summaiy 
Report  as  being  in  the  Crow’s  Nest  pass,  and  it  was  stated  that  circum¬ 
stances  had  then  prevented  me  from  carrying  out  my  intention  of 
visiting  the  locality.  On  the  present  occasion  all  necessary  arrange¬ 
ments  had  been  made  for  men  and  horses  to  meet  me  at  Pincher  Creek, 
and  these  arrived  there  from  the  west  the  same  afternoon. 

I  found  considerable  excitement  existed  in  the  village,  in  fact,  a 
decided  “  boom  ”  in  petroleum  claims,  and  that  a  company  had  been 
‘formed  to  put  down  a  boring,  the  site  selected  for  the  experiment 
being  on  sec.  21,  township  3,  range  29,  some  18  miles  south,  a  little 
•east,  of  Pincher  Creek  village. 

On  Monday  the  20th  of  July  I  proceeded  to  the  locality  named, 
accompanied  by  several  gentlemen  interested  in  the  work.  The  country 
traversed  is  fine  farming  land,  a  richly  grassed  undulating  prairie  well 
watered  by  numerous  small  tributaries  of  Pincher  creek  and  the 
Waterton  river,  all  of  which  eventually  find  their  way  to  the  Sas¬ 
katchewan.  The  site  of  the  proposed  boring  was  on  a  small  flat  on 
the  left  bank  of  one  of  the  tributaries  of  Waterton  river.  A  gang  of 
men  were  at  work  erecting  a  derrick  and  preparing  to  put  an  engine 
and  boiler,  already  on  the  ground,  in  place. 

The  evening  of  the  20th  of  July  and  the  whole  of  the  following  day 
was  devoted  to  an  examination  of  the  rocks  that  were  exposed  in  the 
creek  both  below  and  above  the  site  selected  for  boring.  They  were 
ordinary  varieties  of  sandstone  and  sandy  shales  of  the  Cretaceous, 
with  irregular  dips  from  15°  to  20.®  The  last  exposure  of  these  rocks 
up  the  creek,  was  about  three  miles  and  a  quarter,  then,  for  about  three 
miles  further  there  were  no  exposures  up  to  where  the  creek  emerges 
from  a  rocky  gorge,  all  along  which  there  are  good  exposures  of  hard 
flinty  red,  green  and  grey  shales  and  sandstones  often  gritty  and 
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quartzose  and  dipping  to  south-south-west  at  25°  to  30.°  These  are  the 
Cambrian  rocks  which  here  form  the  base  of  the  eastern  spurs  and 
ridges  of  the  Rocky  mountains.  It  was  stated  that  both  in  this  gorge 
and  at  several  places  in  pools  on  the  prairie  to  the  eastward  petroleum 
had  been  seen,  but  no  one  at  the  boring  camp  could  show  me  any  of 
these  places. 

The  whole  country  for  many  miles  around  and  up  into  the  entrance 
of  the  South  Kootenay  pass,  nine  miles  to  the  south,  was  marked  off 
with  the  stakes  of  the  oil  claims.  On  inquiry,  I  was  informed  that 
an  “expert”  named  Baring  had  been  there  and  had  expressed  a 
favourable  opinion  as  to  boring  where  operations  were  being  commenced. 
I  was  unable  to  learn  any  other  reason  for  fixing  on  the  site.  The 
note  I  made  under  date  21st  of  July  reads  :  “  There  is  nothing  what¬ 
ever  to  indicate  the  existence  of  petroleum  in  this  vicinity.  It  seems 
highly  improbable  that  it  should  be  found  here,  though,  of  course, 
not  impossible.”  I  subsequently  heard  that  a  copious  flow  of  water 
had  been  struck  and  the  boi’ing  abandoned.  The  cost  of  this  very 
absurd  and  useless  operation  must  have  been  considerable. 

On  the  22nd  of  July,  I  left  the  boring  camp  and  proceeded  about 
eight  miles  in  a  southerly  direction,  gradually  approaching  the  foot  of 
the  mountains,  till  we  sti'uck  the  Kootenay  branch  of  the  Waterton 
river,  which  here  leaves  the  South  Kootenay  or  Boundary  pass. 
This  stream  was  then  followed  up  about  two  miles  and  a-half,  where- 
we  camped  on  the  left  bank,  opposite  a  depression  in  the  high  range 
which  here  borders  the  pass  on  its  southern  side,  and  divides  the 
waters  of  the  Kootenay  branch  from  those  of  “Cameron  Falls”  creek. 
An  ascent  of  about  two  miles  by  a  somewhat  rough  trail  mostly  over 
grey  and  white  heavy  bedded  dolomites  brought  us  to  the  summit  of 
this  depression.  lYe  then  descended  into  the  valley  of  Cameron  Falls 
creek.  This  creek  takes  its  rise  in  a  small  lake  near  Camp  Akamina 
of  the  boundary  survey  and  flows  north-east  about  seven  miles  to 
where  we  struck  it,  and  where  it  makes  an  almost  right  angle  bend 
and  flows  south-east  into  Waterton  lake. 

Camp  Akamina  is  thus  described  by  Dr.  G.  M.  Dawson  ;  “  The  spot 
known  as  Camp  Akamina,  the  eastern  terminal  station  of  the  old 
North-West  boundary  commission,  is  situated  at  the  head  of  the  valley 
just  described.  It  has  an  elevation  of  about  6,000  feet  above  the 
sea,  and  is  a  sheltered  hollow  characterized  by  thick  spruce  woods  of 
fine  growth.  The  boundary  cairn  is  placed  on  the  watershed  about  a 
mile  from  the  camp,  and  though  built  thirteen  years  ago  was  found  in 
perfect  preservation.  It  is  important  as  marking  not  only  the  forty- 
ninth  parallel  or  boundary  between  British  North  America  and  the 
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United  States,  but  as  lying  at  the  adjacent  angles  of  Bi'itish  Columbia 
and  the  as  yet  unorganized  North-West  Territory.”* 

A  full  description  is  also  given  in  the  same  chapter  of  the  character 
of  the  rocks  and  the  appearance  of  the  country. 

Cameron  Falls  brook  is  a  rapid  mountain  stream,  eight  or  ten  yards 
wide.  After  following  it  up  about  a  mile  and  a-half  on  the  left  bank, 
Mr.  Fernie,  my  guide,  remarked  that  we  must  be  close  to  where  the  oil 
had  been  found.  He  had  scarcely  spoken  when,  while  still  in  the 
saddle  and  on  the  trail  eight  or  nine  feet  above  the  brook,  I  noticed  a 
powerful  odour  of  petroleum.  Descending  to  the  edge  of  the  water  and 
stirring  the  stones  and  gravel  in  the  bed  of  the  stream,  considerable 
quantities  of  oil  at  once  rose  to  the  surface  and  floated  away.  Crossing 
to  the  right  bank  it  was  again  seen  coming  out  of  the  bank,  some 
inches  above  the  then  level  of  the  stream.  Here,  skimming  it  ofi  the 
surface  of  a  shallow  pool,  a  wine  bottle  full  was  soon  collected.  This, 
can  now  be  seen  in  the  Geological  Survey  Museum.  Sixty  or  seventy 
yards  below  where  the  oil  was  seen,  a  rocky  reef  of  grey  siliceous  dolo¬ 
mite  crosses  the  creek  and  rises  into  a  steep  bluff  on  the  left  bank ;  on 
the  right  bank,  seven  or  eight  feet  above  the  creek,  a  broad  thickly 
timbered  flat  extends  for  150  yards  to  the  base  of  the  boi’dering  moun¬ 
tains  which  culminate  six  miles  to  the  south-west  at  the  boundary 
monument,  6,000  feet  above  sea  level. 

No  work  whatever  had  been  done  to  test  the  nature  of  the  oil 
sources.  A  comparatively  small  outlay  for  some  shallow  sinking  or 
boring  on  the  flat  above  described  would  do  this. 

On  the  23rd,  we  proceeded  through  the  pass,  crossing  the  summit, 
and  camping  on  Akamina  brook  about  six  miles  down  on  the  western 
slope  in  British  Columbia.  On  the  24th  we  proceeded  down  the  valley 
and  at  about  four  miles  north  of  the  49th  parallel  the  trail  came  down, 
to  the  level  of  the  brook,  and  here  on  the  edge  of  a  beaver  dam  pool 
there  were  ledges  of  hard  dark  blue  shale  dipping  E.  30  N.  12  . 
Lifting  layers  of  this  at  and  below  the  water  a  quantity  of  dark  green 
circular  patches  of  oil  rose  to  the  surface,  and  a  precisely  similar 
result  followed  by  stirring  up  the  mud  in  the  bottom  of  the  pool.  This 
place  is  about  fifteen  miles  in  a  direct  line,  west  10°  south,  from  the 
occurrence  on  Cameron  Falls  creek,  the  main  watershed  of  the  Rocky 
Mountains  and  Mounts  Kirby,  Spence,  and  Yarrell  intervening.  Oil 
is  said,  by  the  Indians  (the  Stoneys)  who  frequent  this  region,  to  occur 
at  other  points,  in  the  Akamina  Brook  valley,  both  above  and  below 
that  recorded.  The  Akamina  joins  the  Flathead  river  in  Montana, 

^Report  on  the  Geology  and  Resources  of  the  region  in  the  vicinity  of  the  Forty- 
ninth  Parallel,  Chap.  III. 
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■about  four  miles  south  of  the  international  boundary.  The  Beaver 
dam  oil  is  of  a  dark  greenish  black  and  does  not  apparenty  differ  much 
from  that  of  Cameron  Falls  creek.  Preliminary  tests  might  be  made 
here  by  sinking  a  shallow  shaft  in  the  shales  at  the  Beaver  dam  pool, 
-and  by  a  boring  on  the  sandy  and  gravelly  flat  country  about  two  miles 
and  a-half  north  of  the  boundary  line. 

On  the  24th  of  July  we  camped  in  Montana  on  the  left  bank  of  the 
Flathead  river,  about  two  miles  above  the  mouth  of  the  Akamina  or 
Kish-e-ne-nah  creek. 

On  the  25th  we  proceeded  up  the  Flathead  valley,  the  trail  passing 
for  the  most  part  along  high  terraces  of  sand,  clay  and  gravel.  At  8 
a.m.  we  recrossed  the  boundary  on  one  of  these  terraces  and  then  again 
descended  to  the  river  where  we  off  saddled  and  waited  for  the  pack 
train.  It  arrived  at  10.. 30;  and  we  then  ascended  again  to  the  high 
level  terrace  and  turning  north  crossed  a  number  of  ridges  and  gullies 
into  the  valley  of  Sage  creek  camping  on  the  right  bank  at  about  nine 
miles  above  its  mouth. 

At  about  a  mile  and  a-half  higher  up,  the  creek  leaves  the  high 
mountains  which  border  its  upper  course  in  a  north-easterly  direction 
up  to  the  main  watei’shed  some  twelve  or  fourteen  miles  distant,  and 
here  at  the  edge  of  the  water,  on  the  left  bank,  I  found  hard  dai-k 
flinty  shales  like  those  at  the  Beaver  dam  pool  on  the  Akamina  dipping 
S.  25° — 30°  W.  25°.  Directly  the  layers  of  this  rock  are  raised  the 
oil  rises  and  spreads  over  the  surface  of  the  water  in  such  abundance 
that  a  short  time  suffices  with  the  aid  of  a  tin  cup  to  collect  a  bottle 
full.  Here,  also  a  considerable  quantity  of  gas  escapes  from  the  cracks 
and  joints  in  the  rock  and  ignites  freely  on  the  application  of  a  match. 

Less  than  half  a  mile  higher  up,  on  the  right  bank  and  on  the  oppo¬ 
site  or  west  side  of  the  valley,  oil  was  again  found  issuing  from  the  base 
of  a  bank  of  drift  which  has  here  filled  the  valley  and  caused  the 
stream  to  make  a  sharp  bend  eastward  to  the  base  of  the  opposite 
mountain.  No  rock  was  exposed  here,  but  every  stone  in  the  bed  of 
the  creek,  especially  on  being  broken  or  rubbed,  gave  out  a  strong 
odour  of  petroleum.  The  oil  collected  here,  a  sample  of  which  can  be 
seen  in  the  museum,  differs  entirely  in  appearance  from  those  of  Cam¬ 
eron  Falls  creek  and  Akamina  or  Kish-e-ne-nah  creek. 

Some  of  it  was  of  a  light  lemon  yellow,  but  most  of  it  nearly  the 
■colour  of  pale  brandy  and  with  a  very  powerful  petroleum  odour. 

The  general  geological  structure,  the  character  of  the  rocks  and  the 
physical  aspect  of  the  country  in  the  South  Kootenay,  the  North 
Kootenay  and  the  Crow’s  Nest  and  other  passes  of  the  Rocky  moun- 
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tains  have  been  admirably  described  by  Dr.  G.  M.  Dawson,*  and  the 
South  Kootenay  pass  is  also  described  in  his  Report  on  the  Geology  and 
Resources  of  the  Forty-ninth  Parallel,  1875.  For  details  on  the  sub¬ 
jects  named  these  works  can  be  referred  to.  The  present  is,  however, 

I  believe  the  first  recorded  instance  of  the  occurrence  of  petroleum  in 
this  region,  as  well  as  of  its  occurrence  in  Cambrian  rocks.  Whether 
the  reference  of  the  rocks  to  this  age  is  correct,  is  not  quite  certain ; 
that  it  is  so  as  regards  the  somewhat  similar  siliceous  dolomites  and 
quartzose  strata  of  the  Kicking  Horse  pass  has  been  proved  by  the 
discovery  of  a  Cambrian  fauna  and  there  seems  no  reason  to  doubt 
that  the  petroleum-bearing  beds  of  the  South  Kootenay  pass  are  of 
the  same  age.  At  present,  however,  except  on  the  traverses  made  by 
Dr.  Dawson,  little  or  nothing  is  known  respecting  the  distribution  of 
the  formations  in  the  great  block  of  mountainous  country  which  lies 
between  the  49th  and  51st  parallels  of  latitude  and  the  115th  and 
117th  degrees  of  longitude,  and  which  comprises  the  Purcell,  Hughes, 
Macdonald  and  Galton  ranges  and  covers  an  area  of  about  9,600  square 
miles,  much  of  it  densely  wooded  and  with  peaks  ranging  to  eight  and 
nine  thousand  feet. 

Leaving  Sage  creek  we  followed  up  the  Flathead  valley  crossing  and 
recrossing  the  river  and  its  numerous  channels  so  frequently  that  we 
travelled  almost  as  much  in  the  water  as  on  the  land.  On  Tuesday, 
the  28th  of  July,  we  travelled  in  this  manner  for  ten  hours  without  a 
halt,  and  at  6  p.m.  camped  on  a  fine  grassy  flat,  surrounded  by  timber, 
at  the  foot  of  the  abrupt  ascent  from  the  Flathead  valley  to  the  eastern 
summit  of  the  North  Kootenay  pass.j" 

On  the  30th  of  July,  we  camped  at  Lee’s  lake  on  the  Crow’s  Nest  pass 
trail.  On  the  31st  Col.  Baker  joined  me  here,  and  on  the  following 
day  we  camped  at  the  east  end  of  Crow’s  Nest  lake,  and  on  the  next 
day,  2nd  of  August,  we  reached  the  coal  prospecting  camp  situated 
about  1,200  feet  above  the  trail,  on  the  ridge  which  runs  in  a  north 
easterly  direction  between  Marten  creek  and  Michel  creek  and  forms 
the  west  side  of  the  valley  of  the  west  branch  of  Michel  creek.  From 
this  ridge  a  number  of  spurs  with  steep  intervening  gullies  descend 
abruptly  to  the  trail ;  in  these  and  on  the  intervening  ridges  a  wonder¬ 
ful  series  of  coal  seams  is  disclosed,  one  above  the  other  from  near  the 
level  of  the  trail  to  the  summit  of  the  ridge. 

No  exact  measurements  were  taken  and  it  may  be  that  some  of  the 
lower  cannel  seams  are  the  upper  ones  repeated  by  faulting.  The  out- 


*Annual  Report  Geological  Survey,  1885. 

fAnnual  Report  Geological  Survey,  1865,  p,  61  b  et  seq. 
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•crops  which  can  all  be  seen  on  the  ground  are  as  follows,  twenty  seams 
In  all,  showing  a  total  thickness  of  132  feet  of  coal : 


No. 


Feet. 
5 

3 

4 
2 
4 


7 . 

2 

8 . 

.  .  .  4 

9 . 

.  .  .  5 

10 . 

.  .  .  6 

11 . 

,  .  .  4 

12  (Peter  seam) . 

...15 

13 . 

14  (Selwyn  seam)  .  .  .  . 

.  .  6 

15  (Jubilee  do  )  ...  . 

.  .  .  30 

16  (Williams  seam)  .  .  . 

.  .  20 

17 . 

18 . 

.  .  3 

19 . 

9 

20 . 

2 

No.  1  to  10  inclusive  are  cannel 
coals. 


8o  named  by  Col.  Baker. 


J 


These  four  are  camiel  coal. 


132 

The  number  and  thickness  of  these  seams  in  the  above  table  are  as 
;supplied  me  by  Mr.  Fernie,  who  has  superintended  all  the  exploratory 
work  that  has  been  done  on  the  seams.  Between  the  most  eastern 
-outcrops  I  examined,  and  the  western  ones  close  to  the  junction  of 
Marten  creek  and  the  west  branch  of  Michel  creek,  is  a  distance  of 
•about  two  miles  along  the  steep  mountain  side,  to  the  north  of  the 
trail.  Within  this  distance  the  outcrops  were  seen  of  nearly  all  these 
seams,  either  on  the  ridges  or  in  the  sides  of  the  ravines  which  score 
the  face  of  the  mountain.  The  few  hours  I  was  able  to  spend  on  the 
ground,  while  not  sufficient  to  enable  me  to  affirm  the  absolute  cor¬ 
rectness  of  the  details  of  the  table,  were,  however,  ample  to  enable  me 
to  see  that  there  is  in  the  Crow’s  Nest  pass,  between  the  eastern  sum¬ 
mit,  4,330  feet  above  tide,  and  the  valley  of  Elk  river,  in  British  Col¬ 
umbia,  an  area  of  not  less  than  144  square  miles,  that  is  destined  to 
be  one  of  the  most  valuable  and  most  productive  coal  fields  in  Canada. 
A  rough  calculation  would  give  about  49,952,000  tons  per  square  mile. 
If  one-half  of  this  is  available  there  are  in  each  square  mile  24,976,000 
tons.  The  average  elevation  of  the  field  is  about  the  same  as  that  of 
Canmore  and  Banff,  or  between  4,000  and  5,000  feet.  From  Fincher 
Creek  westward  to  Elk  river,  the  pass  presents  no  difficulties  for  rail- 
'way  constructiom  The  eastern  entrance  to  the  pass  in  Alberta  is 
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3,800  feet,  and  where  it  comes  out  on  the  Elk  river  is  3,300  feet  ; 
the  highest  intervening  summit  being  5,500  feet.  A  better  route  to 
the  Elk  river,  however,  than  that  of  the  present  trail,  would  be  to 
follow  down  Michel  creek,  from  near  the  eastern  summit  and  thus 
avoid  the  western  and  higher  summit,  and  reach  Elk  river  about  ten 
miles  above  the  mouth  of  Coal  creek.  The  distance  through  the  pass 
from  Lee’s  lake,  Alberta,  to  the  Elk  river,  is  about  thirty-seven  miles. 

On  the  4th  of  August,  after  devoting  the  forenoon  to  a  further  ex¬ 
amination  of  the  Marten  creek  seams,  we  proceeded  through  the  pass 
and  reached  Elk  river  at  6  p.m.  No  coal  seams  were  seen  till  about 
four  miles  above  the  mouth  of  Coal  creek  ;  here  at  the  mouth  of  a 
steep  rocky  gulley,  about  200  yards  to  the  right  of  the  trail,  a  fine 
seam  of  coal,  7  feet  thick,  had  been  cut  into.  The  section  exposed 


showed  in  descending  order  : 

Shale .  10  feet. 

Hard  ferruginous  band .  1 ' 

Coal . . . .  1  ’6 

Shale . . . .  I'O 

Coal . . .  7-6 


Cherty  conglomerate  and  massive  gritty  sandstones  are  seen  both 
above  and  below  •  the  dip  is  about  E.  10°  N.  15° — 20°.  A  close  search 
along  the  mountain  side,  between  here  and  the  water-shed  at  the  head 
of  Coal  creek,  would  almost  certainly  disclose  the  outcrops  of  many 
more  of  the  Marten  creek  seams. 

On  the  5th  of  August,  we  descended  the  Elk  river  valley,  about 
seven  miles,  then  turning  to  the  left  ascended  the  mountain,  a  steep 
climb  of  1,500  feet.  Here  on  top  of  a  broken-down  cliff  of  massive 
sandstone,  about  50  feet  thick,  we  came  to  the  first  of  a  series  of  coal 
seams  ;  the  dip  being  E.  20°  N.  35°  and  the  seam  25  to  30  feet  thick, 
with  a  shale  parting  about  2  feet ;  bar.  24'93.  Ascending  130  feet  over 
shales  and  brown  thick  bedded  sandstone  forming  a  similar  broken- 
down  cliff  of  about  50  feet,  a  second  seam  of  coal  was  reached,  also 
30  feet  thick  ;  bar.  24-80.  Above  this  four  more  seams  were  examined  ; 

No.  3 . 15  feet,  bar.  24-57 

4:  4  do  do  24-50 

5  ......  . .  7  do  do  24-42 

.  6  ........  . .  30  do  do  24-35 

Above  No.  6  there  are  six  more  seams  which  were  not  visited,  but 
the  particulars  of  which  given  me  by  Mr.  Fernie  are  as  follows  : 

No.  7 . 10  feet — 100  feet  from  No.  6 

8  .  4  do  100  do  7 

9  .  7  do  100  do  8 
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1^0.  10 .  2  feet — 100  feet  from  N^o.  9 

11  .  7  do  100  do  10 

12  .  4  do  200  do  11 


The  distances  are  approximate  only,  they  have  not  been  measured. 

The  above  gives  a  total  thickness  of  148  feet  of  coal  against  132  feet 
in  the  Marten  creek  area  on  the  eastern  side  of  the  basin,  while  in 
other  respects  the  seams  correspond  so  closely  as  to  make  it  almost 
certain  that,  except  where  cut  out  in  the  valleys,  they  are  continuous 
beneath  the  whole  intervening  area.  For  much  detailed  information 
respecting  the  Crow’s  Nest  pass  the  Annual  Report  of  the  Geological 
Survey,  Mol.  1,  part  B,  1885,  already  cited,  and  the  accompanying 
map,  can  be  referred  to. 

Many  of  the  seams  are  first-class  coking  coals  and  others  are  good 
gas  coals,  but  none  of  them  are  anthracites.  For  analyses  of  those  of 
the  Jubilee  and  Peter  seams.  Marten  Creek,  See  Annual  Report  Geo¬ 
logical  Survey,  Vol.  Ill,  Part  II,  pp.  12  s.  to  15  s.,  and  for  those  of  the 
“  cannel  ”  seams,  Vol.  IV,  pp.  7  R.  and  8  R. 

On  the  6th  of  August  I  reached  Pincher  Creek,  and  Ottawa  on  the 
14th. 


Dr.  G.  M.  Dawson  was  employed  during  the  earlier  part  of  the  pre¬ 
sent  year  in  working  up  and  preparing  for  publication  the  information 
intended  to  be  included  in  the  Kamloops  sheet  of  the  geological  map 
of  British  Columbia  and  had  made  preparations  to  undertake  some 
special  examinations  in  the  foot-hills  of  the  Rocky  Mountains  and  to 
continue  the  field  work  already  begun  in  the  adjacent  Shuswap  sheet 
during  the  summer.  Before  leaving  for  this  work,  however,  he  was 
appointed  as  one  of  the  British  Behring  sea  commissioners,  and  arrange¬ 
ments  had  consequently  to  be  made  such  as  to  enable  Mr.  McEvoy  to 
continue  the  work  on  the  Shuswap  sheet  on  the  general  plan  already 
adopted,  while  Dr.  Dawson  was  left  free  to  devote  himself  for  the  time 
to  the  special  enquiry  just  referred  to.  The  completion  of  the  Kam¬ 
loops  sheet  and  report  has  consequently  been  unavoidably  delayed,  but 
it  is  hoped  that  both  may  be  ready  in  time  to  form  a  part  of  the  next 
Annual  Volume  of  the  Geological  Survey. 

Mr.  James  McEvoy  left  Ottawa  on  the  20th  of  June  for  field  work 
in  the  interior  of  British  Columbia,  and  returned  on  the  6th  of  Nov¬ 
ember. 

He  reports  as  follows  on  the  special  work  entrusted  to  him,  as  above 
explained  ; —  , 

The  season  was  chiefly  spent  in  continuing  the  work  within  the  area 
of  the  Shuswap  sheet  of  the  geological  map.  This  sheet  is  referred 
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to  in  the  report  of  Dr.  G.  M.  Dawson’s  work  in  the  Summary  Report 
for  1890.  It  embraces  the  country  immediately  to  the  east  of  that 
covered  by  the  Kamloops  sheet  and  like  it  is  laid  out  with  sides  eighty 
miles  in  length,  thus  covering  an  area  of  6,400  square  miles. 

The  first  ten  days  of  the  season  were  occupied  by  a  short  trip  into 
the  northern  part  of  the  area  covered  by  the  Kamloops  sheet  to  secui-e 
some  additional  information  of  the  country  between  Loon  lake  and 
Deadman  river,  necessary  for  the  completion  of  that  sheet.  While  in 
this  vicinity  a  number  of  specimens  of  the  hyalite  discovered  in  1889 
were  collected. 

After  the  completion  of  this  trip  the  country  between  Chapron  lake 
and  Okanagan  lake  was  visited.  As  there  were  no  trails  progress  was 
necessarily  slow  ;  two  traverses  were,  however,  made  across  it,  besides 
several  shorter  ones,  and  three  mountain  summits  were  occupied  for 
topographical  sketches.  Here,  and  generally  throughout  the  western 
and  southern  portions  of  the  area  of  the  Shuswap  sheet,  the  Tertiary 
volcanic  rocks  are  more  extensively  developed  than  was  formerly  sup¬ 
posed.  At  a  rough  estimate  they  cover  about  a-fourth  of  the  whole 
area  of  the  sheet. 

During  the  season  Shuswap,  Long,  Mabel  and  Sugar  lakes  and  a 
part  of  Okanagan  lake  were  surveyed  with  a  patent  floating  log  and 
prismatic  compass.  Observations  for  latitude  were  taken  with  a  seven- 
inch  sextant  to  fix  places  not  otherwise  determined. 

Neither  Mabel  nor  Sugar  lakes  had  ever  been  surveyed  and  were 
only  very  roughly  indicated  on  existing  maps.  They  are  situated  in 
the  foot-hills  of  the  Gold  range  on  the  Shuswap  river  and  are  about 
35  miles  apart  by  the  river  route.  Their  shores  are  rocky,  being- 
composed  of  gfieiss  and  mica-schists  of  the  Shuswap  series,  with  large 
masses  of  pegmatite  and  graphic  granite  included.  At  the  head  of 
Sugar  lake  grey  granite  replaces  the  gneiss  entirely,  holding  in  many 
places  angular  fragments  of  mica-schist. 

To  the  north-east  of  Enderby,  and  south  of  the  Canadian  Pacific 
railway,  the  mountains  were  ascended  and  two  transit  stations  were 
established  at  an  elevation  of  more  than  6,000  feet.  These  mountains 
are  almost  bare  of  trees,  and,  where  not  too  rugged,  travelling  is  easy. 
Bear,  caribou  and  deer  are  abundant. 

Another  transit  station  was  made  on  the  mountains  north-east  of 
Sugar  lake  on  the  eastern  boundary  of  the  sheet.  These  and  several 
compass  stations  on  either  side  of  White  valley,  together  with  the 
points  occupied  in  1890,  will  afford  sufficient  data  for  the  construction 
of  an  approximately  accurate  topographical  map. 
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Southward  and  easterly  from  Salmon  Arm,  along  Canoe  creek  and 
Deep  creek,  there  is  an  extensive  area  of  flat  land,  with  grey  silty  soil, 
very  suitable  for  farming.  Generally  this  area  is  lightly  timbered, 
while  much  of  it  having  been  burnt  over  would  be  easily  cleared  for 
cultivation. 

About  half  way  between  Lansdowne,  on  the  Shuswap  and  Okanagan 
railway,  and  the  first  crossing  of  the  Salmon  river  by  the  waggon  road 
to  Grande  Prairie,  specimens  of  garnet  were  discovered.  The  crystals 
are  nearly  equal  in  size  to  the  Stikine  garnets  and  are  enclosed  in  a 
light  grey  mica-schist  and  in  places  form  at  least  half  of  the  rock  mass. 

Though  not  included  within  the  area  of  the  Shuswap  sheet,  it  may 
be  mentioned  that  the  numerous  discoveries  of  silver-bearing  galena 
and  zinc  blende  on  the  North  Thompson  river  at  Mosquito  Flat  and 
above  the  Clearwater,  are  attracting  a  good  deal  of  attention.  These 
localities  are  situated  about  50  miles  and  /  o  miles  respectively  fiom 
Kamloops.  The  ores  are  said  to  give  rich  assays. 

The  following  specimens  from  Mosquito  Flat  were  assayed  in  the 
laboratory  of  this  Department : — 

1.  Zinc  blende  with  a  little  galena:  gold,  none;  silver,  11-666 
ounces  per  ton. 

2.  Galena  and  zinc  blende  in  quartz:  gold,  none  ;  silver,  48-125 
ounces  per  ton. 

During  the  season  330  miles  of  patent  log  surveys  and  540  miles  of 
track  surveys  were  made. 

Mr.  McEvoy  was  assisted  by  Mr.  J.  McGregor,  B.A. 

The  total  cost  of  the  exifloration  was  $1,459.73. 

_  • 

Mr.  R.  G.  McConnell  obtained  leave  of  absence  last  summer  for 
the  purpose  of  visiting  the  European  Alps  and  studying  their  structure 
as  an  aid  to  further  work  in  the  Rocky  Mountains  of  Canada,  and  the 
field  work  done  by  him  last  summer  was  limited  to  an  examination  of 
part  of  the  Bow  River  valley,  in  Alberta. 

Mr.  McConnell  supplies  the  following  statement  respecting  this  ex¬ 
amination:  “  This  work  was  carried  out  during  the  month  of  June  and 
was  undertaken  with  a  view  of  ascertaining  whether  the  coal-bearing 
Cretaceous  rocks  of  the  Cascade  basin  recur  east  of  the  mountains. 
The  section  along  the  Bow  proved  to  be  too  complicated  and  was 
intercepted  by  too  many  concealed  intervals  to  trace  the  sequence 
of  the  formations  definitely  throughout,  but  sufllcient  evidence  was 
collected  to  show  that  in  all  probability  the  conglomeritic  beds  exposed 
•at  the  Kananaskis  Falls  are  the  equivalents  of  those  overlying  Marsh’s 


SUMMARY  REPORTS. 


19  A 


SELWYN 


•] 


mine,  south  of  the  Gap  siding  in  the  Cascade  basin,  and  that  the  under¬ 
lying  dark  shales  consequently  represent  the  coal-bearing  foi’mation. 
East  of  the  mouth  of  the  Kananaskis  the  conglomerates  and  under¬ 
lying  shales  fold  over  a  light  anticlinal,  and  several  hundred  feet  of 
the  latter  are  exposed  without  any  coal  seams  being  seen.  The  summit 
of  this  anticlinal,  which  occurs  three-quarters  of  a  mile  east  of  the 
mouth  of  the  Kananaskis  river,  offers  the  most  favourable  site  for 
testing  by  means  of  a  bore  hole  for  the  presence  of  coal.  The  coal 
horizon  of  Marsh’s  mine,  assuming  the  identification  of  the  conglomer¬ 
ates  to  be  correct,  lies  at  this  point  at  a  depth  of  1,300  feet  below  the 
surface.  There  is,  however,  no  absolute  certainty  that  even  if  this 
depth  was  reached  coal  would  be  obtained,  owing  to  the  lack  of  per¬ 
sistence  of  the  Cretaceous  coal  seams,  and  on  the  other  hand  workable 
seams  might  be  struck  at  a  much  less  depth.  The  rocks  near  the  mouth 
of  the  Kananaskis  river  are  comparatively  undisturbed,  and  coal,  if 
present,  would  be  much  less  crushed  and  also  more  easily  worked  than 
is  the  case  with  many  of  the  seams  enclosed  between  the  more  highly 
inclined  beds  of  the  Cascade  basin,  and  on  this  account  a  bore  hole  to 
test  its  presence  would  be  desirable. 

“  In  returning  east  I  descended  the  Bow  in  a  boat  as  far  as  Gleichen, 
for  the  purpose  of  studying  the  mode  of  junction  between  the  eastern 
and  western  drift,  and  on  the  way  collected  a  number  of  interesting 
facts  bearing  on  this  subject  which  will  be  published  later  on.  Cost 
of  exploration,  $324.85.” 


During  the  past  summer  Mr.  J.  B.  Tyrrell,  and  Mr.  D.  B.  Dowling, 
with  Mr.  J.  C.  Gwillim  as  assistant,  completed  the  geological  examin¬ 
ation  and  mapping  of  Lake  Winnipeg,  and  made  reconnaissance  sur¬ 
veys  of  many  of  the  streams  flowing  into  both  the  eastern  and  western 
sides  of  this  extensive  body  of  water.  Mr.  Tyrrell  reports  as  follows  : 
“The  two  small  sail-boats  that  had  been  stored  at  Selkirk  at  the  end 
of  the  season  1890  were  repainted  and  again  placed  in  the  water. 
Supplies  for  a  month  were  procured  from  Capt.  Wm.  Robinson,  and 
arrangements  were  made  with  him  to  have  provisions  shipped  from 
time  to  time  to  various  places  around  Lake  Winnipeg,  where  they 
could  be  obtained,  in  passing,  without  unnecessary  delay.  Two  canoes 
had  been  ordered  from  Peterboro’  for  the  examination  of  the  streams 
flowing  into  the  lake,  but  they  did  not  arrive  till  later  in  the  summer. 

“On  the  5th  of  July,  after  having  been  delayed  in  Selkirk  for  seve¬ 
ral  days  by  wet  and  stormy  weather,  we  started  northward  in  tow  of 
the  steamer  Sultana,  and  early  on  the  morning  of  the  following  day 
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reached  the  harbour  at  Swampy  island,  whence  we  sailed  eastward  to 
the  mouth  of  Beren's  river. 

‘‘Having  determined  to  divide  the  partvin  order  to  accomplish  a 
wider  range  of  exploration  during  the  season,  Hr.  Bowlins^  was  sent 
northward  with  the  larger  sail-boat  to  examine  St.  George  and  Sandy 
islands,  to  take  levels  on  the  Saskatchewan  river,  to  follow  the  west 
shore  of  the  lake  fi'om  Limestone  bay  southward  to  the  mouth  of  Red 
river,  and  to  explore  the  streams  emptying  into  that  side  of  the  lake. 
This  work  he  has  successfully  performed,  as  is  shown  by  his  report 
appended  hereto. 

"  From  Beren  s  river  I  turned  southward  and  devoted  the  summer  to 
a  close  examination  of  the  eastern  shore  of  the  lake  up  to  the  mouth  of 
Red  river,  and  an  exploration  and  snrvey  of  the  pi-incipal  streams  dis¬ 
charging  into  that  portion  of  the  lake  lying  north  of  the  straits  at  Dog 
Head,  including  Loom  TTepiscow,  Wanipigow,  Manigotagan,  Sand, 
Black,  Winnipeg  and  Brokenhead  rivei-s,  and  thus  it  has  been  possible 
to  outline  with  some  degree  of  accuracy  the  extent  of  countrv  underlain 
respectively  by  comparatively  barren  granites  and  gneisses  and  bv 
Keewatin  schists  and  quartzites  which  might  be  profitablv  examined 
for  the  presence  of  the  ores  of  the  richer  metals. 

“The  investigations  of  3Ir.  Low,  in  1SS6,  had  sho^vn  that  Beren’s 
river,  throughout  the  whole  of  the  com'se  followed  on  his  journey  to 
Hudson's  bay,  flowed  through  countrv  composed  of  Laurentian  granites 
and  gneisses,  and  from  the  mouth  of  this  river  up  to  Dog  Head  straits 
the  shore  of  Lake  Winnipeg  is  composed  of  similar  rocks.  At  this 
latter  point  these  gneisses  begin  to  assume  a  very  regularlv  banded 
arrangement  parallel  to  the  lake,  and  a  few  miles  further  south  dvkes 
of  dark  green  trap  begin  to  make  their  appearance,  running  in  the 
same  direction.  Then  iiTuptive  rocks  continue  close  to  the  east  shore 
as  far  south  as  Wanipigow  or  Hole  river,  where  they  merge  into  an 
extensive  area  of  eruptive  volcanic  rocks  and  agglomerates  that  form 
the  base  of  the  Heewatin  series.  On  ascending  the  streams  that  flow 
into  this  portion  of  the  lake,  namely,  the  Loon,  and  W episcow  or  Rice 
rivers,  the  gneiss  is  seen  to  be  very  regularly  and  evenly  banded  near 
the  erruptive  rocks,  while  further  east  it  changes  imperceptibly  into 
the  coarse  grey  irregularly  foliated  Laurentian  gneiss  typical  of  that 
whole  region.  Punk  island  and  the  many  small  islands  between  it  and 
Black  island  and  the  main  shore  were  examined,  and  while  the  former 
at  its  eastern  end  was  fotmd  to  be  composed  chiefly  of  St.  Peter's  sand¬ 
stone,  the  latter  consists  of  altered  conglomerates  quartzose  sandstones, 
agglomerates,  chloritic  and  sericitic  schists,  Pc.,  similar  to  those  found 
in  the  typical  Heewatin  in  the  Huix)nian  districts  elsewhere.  The 
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quartzites  and  conglomerates  are  somewhat  more  easily  eroded  than 
the  adjoining  volcanic  rocks,  and  they  therefore  lie  in  a  hollow  which 
is  flanked  on  one  side  by  Black  island,  and  on  the  other  by  the  west 
shore,  the  beds  standing  generally  at  a  high  angle  and  striking  parallel 
to  the  general  curving  trend  of  the  shore. 

“After  these  islands  had  been  examined,  Wanipigow  or  Hole  river 
was  ascended  to  the  lake  ;  a  survey  was  made  of  the  lake,  and  the  river 
was  also  examined  and  surveyed  to  the  first  heavy  rapid  above  the 
lake,  beyond  which  we  were  unable  to  proceed  on  account  of  the 
lowness  of  the  water.  At  its  mouth  the  river  breaks  through  a  belt 
of  evenly  banded  gneisses,  above  which  it  flows  for  ten  or  twelve  miles 
through  a  rich  alluvial  plain  wooded  with  poplar  and  white  spruce, 
the  banks  on  either  side  rising  to  a  height  of  from  fifteen  to  twenty 
feet  above  the  water.  V ery  little  rock  is  to  be  seen,  but  any  exposures 
that  do  outcrop  from  beneath  the  till  and  alluvial  deposits  consist  of 
massive  coarse  amphibolites  and  green  chloritic  schists.  On  Wanipigow 
lake  the  rocks  are  also  almost  entii’ely  of  the  same  character,  though 
on  some  places  on  the  north  shore  the  gneiss  approaches  close  to  the 
water,  and  the  contact  of  the  green  Keewatin  schists  and  the  Lauren- 
tian  gneiss  is  well  shown.  Speaking  generally,  the  lake  and  ^'alley  of 
the  river  lie  in  a  trough  of  Keewatin  schists,  the  north  side  of  which 
is  bounded  by  ridges  of  Laurentian  granites  and  gneisses,  while  the 
south  side  rises  in  hills  of  more  compact  green  schist  the  contact  of 
which  with  the  Laurentian  was  not  here  observed. 

“  A  stream  called  English  river,  a  tiil^utary  of  Wanipigow  river, 
and  the  lake  into  which  it  expands  in  the  middle  of  its  course,  were 
likewise  surveyed.  This  river  in  its  lower  portion  also  flows  over 
Keewatin  schists,  but  the  lowest  rapid  occurs  at  the  contact  of  the 
schist  and  gneisses,  and  above  this  its  course  is  through  rugged  country 
composed  of  high  barren  hills  of  grey  gneiss  thinly  wooded  with  a 
stunted  growth  of  small  Banksian  pine.  Specimens  of  galena  and 
chalcopyrite,  stated  to  have  been  found  on  the  north  shore  of  Wani¬ 
pigow  Lake,  were  shown  to  the  writer,  and  the  occur  rence  of  these 
minerals  is  not  improbable  along  the  above-mentioned  contact  line. 

“  From  the  mouth  of  the  Wanipigow  river  to  Manigotagan  or 
Badthroat  bay  the  shore  is  composed  of  greenish  grey  evenly  banded 
gneisses  with  schists  and  altered  traps  of  the  Keewatin  series,  while 
near  Clement  point  these  are  overlain  by  St.  Peter  sand-stone  (Chazy,) 
this  being  the  most  northerly  point  at  which  Palaeozoic  rocks  have  been 
recognized  on  the  east  side  of  the  lake. 

“  Manigotagan  or  Badthroat  river  was  then  ascended  to  Rat  Port¬ 
age  lake,  a  track  survey  was  made  of  this  lake,  and  the  river  was 
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ascended  for  a  short  distance  above  it.  The  river  is  remarkably 
picturesque  throughout,  consisting  of  long  quiet  stretches  of  clear 
brown  water,  separated  by  rocky  rapids  or  high  abrupt  falls  which  are 
passed  on  portages  of  an  average  length  of  from  one  to  two  hundred 
yards,  twenty-three  of  which  must  be  ascended  on  the  way  from  Lake 
Winnipeg  to  Rat  Portage  lake. 

“  At  the  mouth  of  the  river  and  up  to  the  second  portage,  the  rock 
is  a  thin  and  evenly  banded  hornblende  schist,  while  throughout  the 
rest  of  the  distance  to  the  latter  lake  it  consists  entirely  of  Laurentian 
granites  and  gneisses,  rising  in  places  in  hills  of  from  one  to  two 
hundred  feet  in  height,  the  summits  of  which  present  a  wintry  bareness 
throughout  the  year. 

“  From  the  mouth  of  Manigotagan  river  to  Pt.  Metasse,  north  of  the 
mouth  of  Winnipeg  river,  granites  and  gneisses  evei’ywhere  compose 
the  points  on  the  shore,  and  these  points  are  usually  connected  by 
gently  curved  sandy  beaches  in  front  of  low-lying  alluvial  land. 

“  Sand  river  was  ascended  through  this  alluvial  plain  to  the  first 
rapid  where  it  was  found  to  be  too  small  for  further  ascent  with  our 
large  Peterborough  canoe,  but  the  rock,  where  seen,  was  similar  to  that 
on  the  shore. 

“Black  river  was  also  ascended  past  thirty-three  portages  to  a  point 
south  of  Rat  Portage  lake,  where  a  portage  a  mile  and  a-half  in  length 
strikes  off  to  the  northward.  The  stream  is  shallow  and  much  ob¬ 
structed  by  boulders  and  sandbars  throughout,  and  the  rocks  on  either 
side  are  everywhere  Laurentian  granites  and  gneisses. 

“  Winnipeg  river  w'as  ascended  to  the  mouth  of  the  Whitemouth, 
and  on  the  return  a  track  survey  was  made  of  Lac  du  Bonnet. 

“  The  rocks  on  the  main  stream  are  all  granites  and  gneisses,  but 
towards  the  east  end  of  Lac  du  Bonnet,  and  around  the  mouth  of 
L’Oiseau  river,  thin-bedded  green  schists  and  altered  traps,  doubtless 
of  Keewatin  age,  make  their  appearance,  striking  up  the  valley  of  the 
latter  stream. 

“Above  Lac  du  Bonnet  the  banks  of  the  river,  as  faras  examined, 
were  chiefly  composed  of  till,  with  many  limestone  boulders,  and  the 
rocks  are  scored  in  a  S.  S.  E.’ly  as  well  as  in  a  S.  W.’ly  direction, 
showing  that  the  earlier  glacier  moving  south-eastward  over  the  Palie- 
ozoic  Lake  Winnipeg  basin  had  extended  at  least  this  far  eastward, 
though  there  is  no  sign  of  limestone  drift  on  the  main  portion  of  Lac 
du  Bonnet  itself  or  on  the  lower  part  of  Winnipeg  river. 

“From  the  mouth  of  Winnipeg  river  the  shore  of  Lake  Winnipeg 
was  explored  to  the  mouth  of  Red  river,  and  a  short  trip  was  made 
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up  the  Brokenhead  river  to  the  first  rapid.  A  paced  survey  was  also 
made  of  Elk  island,  aird  excellent  sections  of  St.  Peter’s  sandstone 
were  found,  both  on  this  island  and  on  the  long  point  of  land  opposite. 
In  this  vicinity  were  also  found  many  interesting  sections  of  the  drift 
deposits,  some  of  which  show  the  alluvial  clay  of  the  east  shoie  of  the 
lake  interbedded  with  glacial  till,  proving  clearly  that  this  clay  was 
deposited  close  to  the  oscillating  front  of  the  glacier  descending  from 
the  highlands  to  the  east. 

“  As  the  stormy  autumn  weather  had  now  set  in,  the  boats  and  sup¬ 
plies  were  stored  with  Capt.  Wm.  Robinson  at  West  Selkirk,  and  Lake 
Winnipeg  was  left  for  the  season.  On  the  way  east  a  short  time  was 
spent  at  Bird’s  Hill  to  examine  the  remarkable  ridge  of  gravel  that 
there  rises  through  the  surrounding  hard  boulder-clay,  and  again  at 
East  Selkirk  to  see  the  section  of  Trenton  limestone  exposed  there  in 
a  quarry  north  of  the  railway.  The  exposure  is  an  interesting  one,  as 
it  shows  a  hill  of  limestone,  the  top  of  which  has  been  broken  up  and 
shoved  along  by  the  glacier  of  the  Winnipeg  basin,  leaving  what  is 
known  as  a  tail  deposit  of  loose  material  behind  a  protecting  crag.  It 
is  chiefly  from  this  broken  tail  material  that  the  blocks  of  limestone 
used  in  ^Ainnipeg  for  building  purposes  are  quariied. 

“I  also  remained  for  two  days  at  Sudbury  for  the  purpose  of  com¬ 
paring  the  rocks  that  are  there  so  rich  in  copper  and  nickel  with  those 
found  on  the  east  side  of  Lake  Winnipeg,  and  it  was  very  gratifying 
to  see  the  remarkably  close  similarity  between  the  two  sets  of  locks. 

“  During  the  season  forty-four  large  and  eighty-eight  small  photo¬ 
graphs  were  taken  of  characteristic  sections  and  surfaces  of  rock,  and 
of  particularly  interesting  features  of  the  landscape. 

“The  following  is  Mr.  Dowling’s  account  of  the  work  accomplished 
by  him  during  the  summer  : — 

‘  I  left  Beren’s  river  on  the  8th  of  J uly,  after  having  secured  the 
services  of  a  competent  sailor.  Our  first  halt  was  at  George  s  island, 
where  I  made  a  paced  survey  of  its  shorei  We  then  called  at  Little 
George’s  and  the  Sandy  island.  After  stopping  at  Poplar  Point  to  take 
observations,  our  next  halt  was  at  Selkirk  island,  the  shores  of  which 
were  examined,  and  a  traverse  made  with  compass  and  boat  log.  Thei  e 
are  here  several  small  exposures  of  a  hard  mottled  dolomitic  limestone, 
somewhat  similar  to  that  on  the  mainland  west  of  this  island.  M  e 
went  from  here  to  the  Grand  Rapids,  where  I  levelled  across  to  the 
head  of  the  tramway  with  the  transit,  making  a  section  on  the  tranv 
way.  This  road  is  about  three  miles  and  a  half  long,  and  rises  at  its 
highest  point  to  128  feet  above  the  lake,  having  a  total  rise  of  71  feet 
between  its  upper  and  its  lower  end. 
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‘Four  well-marked  lake  beaches  are  crossed  at  elevations  of  78,  91, 
95  and  118  feet  above  present  lake  level.  The  lower  one  was  followed 
about  two  miles  north,  and  its  crest  was  found  to  A’ary  in  elevation 
from  78  to  80  feet.  W  ith  an  Indian  and  his  canoe  we  ascended  the 
Saskatchewan  and  crossed  Cedar  lake  to  the  “  Mossy  portage,”  an  old 
portage  road  between  Cedar  lake  and  Lake  Winnipegosis,  to  deter¬ 
mine  the  heights  of  several  gravel  ridges.  The  difference  in  the  level 
of  the  two  lakes  was  then  only  nine  inches.  Lake  IVinnipegosis  being 
the  higher.  After  returning,  a  trip  was  made  along  the  west  shore 
towards  Limestone  bay  with  a  Peterborough  canoe  that  had  just 
arrived.  From  Grand  rapids  I  sent  the  sail-boat  to  Reindeer  island 
and  with  the  canoe  went  along  the  shore  south  to  near  Clark’s  point, 
crossed  over  to  St.  Martin  islands  and  thence  north  joining  the  boat 
at  Remdeer  harbour.  We  then  sailed  along  the  west  shore  to  Little 
Saskatchewan,  where  the  boat  was  left  for  another  canoe  trip.  We 
went  up  the  Little  Saskatchewan  river,  to  the  elbow,  portaged  over 
to  the  South  Branch  of  the  War  Path  river  and  descended  this  stream 
to  its  mouth ;  at  the  time  of  our  trip  this  stream  was  very  shallow 
and  we  found  it  slow  work  getting  down.  The  country  through  which 
it  runs  is  sloping  gently  to  the  north-east  and  is  wooded  principally 
with  poplar  and  tamarack  and  a  few  spruce.  From  the  mouth  of  the 
Little  Saskatchewan  we  ran  along  the  shore  with  the  large  boat  and 
examined  the  cliffs  of  yellow  dolomite  west  from  Cat  Head. 

‘  From  Kinwow  bay  to  Fisher  river  the  shore  is  rather  low,  the  land 
behind  being  very  little  above  the  lake,  with  the  exception  of  a  few 
ridges  of  drift  material  that  seem  to  ti'end  in  a  north  and  south  direc¬ 
tion  and  where  extending  into  the  lake  form  boulder  bars  and  boulder- 
strewn  points. 

‘  At  Fisher  river  there  is  a  large  Indian  reserve  having  good  farm¬ 
ing  land  a  short  distance  from  the  mouth  of  the  river,  the  lower  part 
near  the  lake  being  all  splendid  hay  flats.  The  Indians  seem  to  be 
very  comfortable  and  have  several  good  fields  of  grain  and  many  fine 
looking  cattle.  The  river  for  about  twenty  miles  is  a  sluggish  stream 
with  a  few  shallow  parts  with  some  current.  The  greatest  fall  is  at 
the  Big  Rapids  and  is  about  four  feet,  but  in  the  whole  length  of  the 
river  to  The  Forks  there  is  only  about  twenty  feet  fall.  The  country 
passed  through  is  quite  level,  wooded  for  the  most  part  with  poplar  ; 
but  a  considerable  portion  has  been  fire-killed'  and  almost  reduced  to 
prairie.  Between  the  patches  of  timber  open  hay  land  was  seen  and 
swamps  are  reported  rare,  so  this  should  make  excellent  land  for 
settlement. 
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‘  From  Dog  Head  to  Bull  Head  the  exposures  are  of  Trenton  lime¬ 
stone  and  were  examined  and  measured.  From  Bull  Head  to  Big- 
island  the  underlying  St.  Peter’s  sandstone  is  frequently  exposed  in  the 
same  clift  with  the  limestone.  The  east  side  of  Big  island  is  seen  to  be 
underlain  by  limestone  which  is  exposed  in  sections  of  from  10  to  20 
feet  extending  from  the  north  end  to  about  the  middle  of  the  island. 
The  southern  part  is  covered  principally  with  drift  material  causing 
the  shore  at  its  southern  extremity  to  be  boulder  strewn  and  the  water 
shallow.  On  the  29th  of  September  I  returned  to  Selkirk  and  stored  the 
outfit ;  leaving  the  boat  in  the  care  of  Mr.  Muckle,  Indian  agent  at 
Clandeboye. 

‘  I  was  about  starting  for  Ottawa  when  Mr.  Tyrrell  returned  from 
the  lake  and  commissioned  me  to  examine  the  rock  exposures  at  Stone¬ 
wall,  Stony  mountain  and  lower  Fort  Garry.  At  Stonewall  I  observed 
two  sets  of  glacial  grooves  on  the  surface  of  the  rock,  the  striae  running 
S.  25°  E.  and  S.  10°  W.,  the  latter  evidently  the  newer. 

‘  The  present  season’s  work  enables  us  to  complete  the  section  of  the 
Cambro-Silurian  formations,  which  rest  unconformably  on  the  Archaean 
rocks  of  the  east  side  of  Lake  Winnipeg  and  seem  to  underlie  conform¬ 
ably  the  Silurian  which  was  observed  at  Grand  rapids  by  Mr.  Tyrrell.  ■ 

‘  Typical  examples  of  the  lower  division  consisting  of  beds  of  friable 
sandstone  and  shales  may  be  seen  at  Grindstone  point  and  Deer  island. 

‘  The  middle  division  is  represented  by  mottled  yellow  limestones  at 
Selkirk,  Dog  Head  and  Beren’s  island,  while  the  upper  division  consists 
of  impure  limestones  and  shales  as  at  Stony  mountain  and  Clark’s 
point.  Lake  Winnipeg. 

‘  About  forty  photographs  of  the  various  rock  exposures  were  taken. 
Mr.  Dowling  left  for  Ottawa  on  the  11th  of  October.’ 

“Cost  of  season’s  exploration  $2,059.29.” 


Mr.  Mclnnes  left  Ottawa  on  the  17th  of  July,  with  instructions  to 
continue  the  work  of  1890  in  western  Ontario,  between  the  Lake  of 
the  Woods  and  Thunder  bay.  Lake  Superior,  and  arrived  at  Port 
Arthur  on  the  20th.  Provisions  and  men  were  obtained  there  for  the 
season’s  work,  and  Mr.  Chas.  Marks,  of  Port  Arthur,  was  engaged  as 
assistant  for  the  season.  Mr.  Mclnnes  reports  as  follows  : — ■ 

“  On  the  25th  a  start  was  made  southward  from  Savanne  by  canoes, 
and  the  interval  between  this  date  and  the  16th  of  August  was  spent 
in  an  examination  of  the  country  lying  on  either  side  of  Kashabowie 
lake 


26  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


“The  streams  flowing  into  the  lake  were  first  ascended  and  the 
lakes  along  their  course  were  surveyed  by  prismatic  compass  and  boat 
log.  A  survey  of  the  same  character  was  made  of  Trout  lake,  which 
lies  to  the  east  of  the  north  end  of  Kashabowie  lake. 

“  The  main  body  of  this  lake,  which  is  about  six  miles  in  length  and 
a  mile  and  a-half  in  width,  lies  entirely  within  the  gneiss  area  which 
occupies  the  greater  part  of  the  shores  of  Lac  des  Mille  Lacs.  This 
gneiss  was  found  to  extend  continuously  northward  from  Troutlake 
and  to  occupy  the  whole  of  the  country  northward  to  the  Savanne 
river  and  the  Canadian  Pacific  raihvay  track.  The  country  about  the 
height  of  land  here  is  an  immense  swamp  which  divides  the  water  of 
Lake  Superior  and  Lake  Winnipeg,  sparsely  wooded  with  tamarack 
and  stunted  spruce,  and  with  here  and  there  Ioav  ridges  of  granitoid 
gneiss  rising  from  the  general  level. 

“  After  completing  the  suiA'ey  of  Trout  lake,  Asagesh  or  Crayfish 
river  Avas  next  ascended,  and  a  track  sui’A^ey  made  of  it  and  a  log  sur- 
A^ey  of  the  lakes  along  its  course.  About  a  week  was  spent  in  sui’A'ey- 
ing  the  lakes  at  the  heads  of  its  two  branches  and  in  fixing  the  southern 
limit  of  the  KashaboAvie  belt  of  gneiss,  at  different  points  in  the 
neighbourhood.  The  country  about  Round  and  J ackfish  lakes  was 
next  visited,  and  a  week  Avas  spent  in  tracing  geological  boundaries 
in  that  district.  At  the  Huronian  mine  which  has  not  been  Avorked 
since  1885,  the  buildings,  ten-stamp  mill  and  vanners,  itc.,  boarding¬ 
house,  shaft  house,  store  houses,  (fee.,  Avere  found  in  a  good  state  of  re¬ 
pair  ;  the  shaft  Avas  hoAveA^er  filled  Avith  water  and  the  vein  could  be 
seen  only  in  the  extension  to  the  south-Avest  at  the  Highland  mine 
opening,  Avhere  it  is  clearly  defined  and  highly  mineralized  Avith  iron 
and  copper  pyrites.  There  seems  good  reason  to  hope  that  Avith  pos¬ 
sible  future  raihvay  extension  in  that  direction,  and  the  consequent 
impi’OA'ement  in  means  of  transport,  the  properties  on  this  A’ein  may  be 
profitably  Avorked. 

“  Returning  to  Lake  ShebandoAvan  a  survey  was  made  of  a  series  of 
lakes  and  streams  extending  northward  to  a  point  near  the  Canadian 
Pacific  railway  at  ISTordland  station.  The  granite-gneiss  was  found 
to  extend  from  a  point  near  the  Muskeg  river  Avhich  enters  Lake 
ShebandoAA^an  from  the  north  near  its  outlet  northAvard  to  the  railroad 
ti’ack,  the  belt  of  KeeAvatin  rocks  which  has  a  considerable  Avidth  on 
Lac  des  Mille  Lacs  haA’ing  gh-en  place  to  the  gneisses  a  short  distance 
to  the  east  of  the  lake. 

“  The  remaiinder  of  the  canoeing  season  Avas  occupied  in  an  exploration 
of  the  country  lying  to  the  south  of  Lake  ShebandoAvan.  A  canoe 
route  was  folloAved  leading  southAvards  to  Kekekuab  river,  a  branch 
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of  the  Mattawin,  and  returning  by  a  chain  of  small  lakes  leading 
across  to  Green  water  lake.  With  the  exception  of  one  small  lens¬ 
shaped  area  of  gneiss  which  lies  about  three  miles  to  the  south  of  Lake 
Shebandowan,  Keewatin  diorites  and  schists  were  found  to  extend 
over  the  whole  area  southward,  as  far  as  Kekekuab  lake,  where  the 
northern  edge  of  the  broad  belt  of  gneiss  of  Northern  Light  and  Seig- 
anasah  lakes  is  struck.  A  number  of  bands,  20  feet  or  thereabout 
in  width,  of  magnetite  interstratified  with  schistose  layers  of  horn¬ 
blende,  quartz,  ifec.,  were  noticed  in  the  dioritic  areas  of  the  Keewatin 
in  this  district.  The  magnetite  occurs  in  narrow  bands  a  quarter  of 
an  inch  in  thickness  with  thin  layers  of  about  the  same  thickness  of 
the  schistose  material  interstratified,  the  whole  often  highly  contorted 
and  twisted  locally,  though  preserving  a  general  trend  parallel  with  the 
enclosing  diorites  and  schists.  Specimens  of  this  oi’e  collected  from 
near  the  eastern  side  of  Greenwater  lake  were  submitted  to  Mr.  Hofi- 
mann,  the  chemist  of  the  department,  who  describes  it  as  ‘a  very  fine 
grained,  almost  compact,  schistose  magnetite  from  Greenwater  lake, 
district  of  Thunder  Bay,  Ont., — collected  by  Mr.  Mclnnes,  4th  October,. 
1891, — has  been  examined  by  Mr.  F.  G.  Wait,  and  found  to  contain  u 

Metallic  iron .  52-82  per  cent. 

Insoluble  matter .  22-31  do 

Titanic  acid .  none 

a  good  iroti  ore.’ 

“  This,  it  will  be  seen,  is  a  most  encouraging  report,  both  in  the  high 
percentage  of  metallic  iron  and  in  the  absence  of  titanic  acid,  and  gives, 
good  reason  for  the  hope  that  a  thorough  exploration  of  the  region 
will  reveal  valuable  deposits  of  this  ore.  A  number  of  locations  have 
already  been  taken  up  in  the  vicinity  of  the  Mattawin  river  and  dur¬ 
ing  the  past  summer  considerable  work  was  done  towards  testing  some 
of  these  properties,  the  result  of  which  has  not  however  been  learned. 

“  In  the  district  further  west  very  commendable  entei-prise  has  been 
shown  by  the  Marks  Company  in  thoroughly  testing-  their  iion  pio- 
perties  on  the  Atikokan  by  the  diamond  drill.  It  is  stated  that  the 
results  have  been  satisfactory.  Mr.  Smith  who  makes  a  separate  report 
will  deal  with  this  region  in  detail. 

“In  the  whole  region  explored  during  the  summer,  the  areas  of  land 
adapted  for  cultivation  are  few  and  very  limited  in  extent.  As  pasture 
much  of  it  might  be  greatly  improved.  This  is  well  shown  by  the- 
luxuriant  growth  of  red  and  white  clover  and  timothy  grass  vheie 
seed  had  been  scattered  around  the  old  construction  camps  along  the 
line  of  the  Canadian  Pacific  railway.  But  doubtless  the  futuie  of 
the  district  will  depend  largely  upon  its  contained  minerals  and  it  is 
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to  be  hoped  that  the  present  very  promising  discoveries  of  extensive 
deposits  of  iron  ore  may  be  found  to  warrant  the  building  of  the 
necessary  works  for  smelting  the  oi’es  somewhere  in  the  neighbour¬ 
hood.” 

Mr.  Mclnnes  returned  to  Ottawa  on  the  30th  of  October. 

The  total  cost  of  the  season’s  explorations  was  $994.71. 


Mr.  Smith  left  Ottawa  on  the  16th  of  June,  and  was  joined  in 
Toronto  by  his  assistant,  Mr.  William  Lawson,  whence  they  proceeded 
at  once  to  Port  Arthur. 

After  securing  men  and  purchasing  supplies,  Mr.  Lawson  left  English 
river  on  the  25th  of  June  to  make  a  compass  and  log  survey  of  the 
chain  of  lakes  running  southwesterly  from  there,  which  it  was  thought 
might  be  partly  within  the  area  of  the  Seine  river  sheet.  On  the  com¬ 
pletion  of  this  survey  as  far  as  the  north-eastern  arm  of  Turtle  or  Crow 
Rock  lake,  he  travelled  to  Fort  Frances. 

INIr.  Smith  went  through  the  chain  of  lakes  and  streams  compris¬ 
ing  a  hitherto  unknown  route  from  Ignace  to  the  headwaters  of  the 
Big  Turtle  river.  He  passed  down  this  river,  surveying  on  the  way 
Pekagoning  lake,  which  encroached  on  the  northern  limit  of  the  Seine 
river  sheet ;  and  from  thence  he  proceeded  to  Fort  Frances  to  rejoin  Mr. 
Lawson  and  obtain  sujjplies. 

« 

The  united  jDarties  left  Fort  Frances  on  the  18th  of  July  and 
ascended  by  the  Manitou  canoe  route  to  the  northern  limit  of  the 
area  included  in  the  Rainy  lake  sheet,  No.  3,  already  published.  Work 
was  commenced  here,  in  accordance  with  instructions,  on  the  area  to 
be  included  in  the  sheet  No.  4,  north  of  No.  3.  A  micrometer  and 
compass  survey  of  the  east  side  of  Manitou  lake  was  made,  also  of  a 
smaller  lake  to  the  west  of  it ;  and  the  survey  commenced  in  1885  of 
the  smaller  lakes  on  this  route,  between  Manitou  and  Little  Wabigoon 
lakes,  was  completed. 

From  Wabigoon  Messrs.  Smith  and  Lawson  surveyed  a  route  to  the 
headwaters  of  the  Big  Turtle  river,  securing  another  tie  line  connect¬ 
ing  the  surveys  of  1890  with  the  line  of  the  Canadian  Pacific  railway. 
From  the  headwaters  of  the  Big  Turtle  river  Mr.  Smith  proceeded  to 
INIartin  lake  to  verify  the  existence  of  a  band  of  Keewatin  schists 
supposed  to  occur  south  of  this  lake ;  this  supposition  was  proved  to 
be  correct.  Mr.  Lawson  at  the  same  time  examined  some  small  lakes 
'Shown  on  the  timber  limit  surveys  in  the  vicinity  of  Clear  and  Clear¬ 
water  lakes.  On  their  reunion  they  proceeded  to  English  river. 

After  obtaining  more  sui^plies,  they  endeavoured  to  discover  a  route 
south-westerly  from  English  river  to  the  Seine  river,  but  failed  to  get 
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more  than  1 6  miles.  Then  the  party  descended  by  the  route  traversed 
by  Mr.  Lawson  in  July,  from  the  English  river  to  Long  lake,  where 
the  party  again  separated,  Mr.  Smith  pushing  through  a  hitherto 
unknown  route  to  the  Seine  river,  which  resulted  in  the  addition  of 
six  small  lakes  to  the  topography  of  the  Seine  river  sheet. 

Thence  he  proceeded  to  Steep  Rock  lake  to  rejoin  Mr.  Lawson  who 
had  descended  by  the  Eye  river  to  the  Seine  river,  and  thence  up  it  to 
Steep  Rock  lake,  making  some  geological  observations  needed  to  com¬ 
plete  the  work  of  1890. 

In  Steep  Rock  lake  five  days  were  employed  in  investigating  an 
apparently  unconformable  series  of  rocks  found  here,  and  which  it  is 
hoped  will  afford  a  further  clue  to  the  elucidation  of  the  Arcluean 
structural  geology  of  the  district. 

From  Steep  Rock  lake  Mr.  Smith  ascended  the  Atikokan  river  to 
mining  locations  R.  400  and  R.  401  where  three  days  were  spent  in 
obtaining  a  section  of  the  iron-bearing  rocks,  the  relative  age  of  which 
is  not  yet  detennined,  and  in  examining  the  iron  ore  deposits  of  these 
locations.  From  here  he  proceeded  to  Savanne,  arriving  there  on  the 
1st  of  October. 

From  Steep  Rock  lake  Mr.  Lawson  descended  the  Seine  river  and 
crossed  into  Beaver  lake  which  he  surveyed,  and  after  obtaining  a  sec¬ 
tion  from  Steep  Rock  lake  to  Clearwater  lake  he  proceeded  to  Savanne, 
where  he  arrived  on  the  3rd  of  October,  and  closed  the  season’s  work.. 

The  topography  of  the  Seine  river  sheet  is  now  complete,  several 
lakes  unknown  last  season  having  been  added,  but  the  geological  pro¬ 
blems  involved  in  this  area  are  so  important  that  a  few  weeks  more 
will  be  required  to  further  investigate  them.  A  brief  sketch  of  the 
geology  of  this  field  was  given  in  the  Summary  Report  for  1890,  p.  28. 

Mr.  Smith  discovered  excellent  indications  of  a  broad  zone  of  mag¬ 
netic  iron  ore,  on  the  west  side  of  a  lake  on  the  Big  Turtle  river 
called  “  The  Lake  where  the  River  Bends.”  The  ore  is  associated  and 
interbanded  with  micaceous  schists.  The  bands  vary  from  fractions  of 
an  inch  to  three  feet  or  more  in  thickness,  and  this  interbanded  occur 
rence  of  ore  and  schist  in  its  broadest  development  appears  to  be  from 
150  to  200  feet  wide.  To  the  south-east  near  the  southern  end  of  the 
lake  this  band  appears  to  be  cut  off  by  a  fault  and  from  this  fault 
northward  the  iron  ore  could  not  be  traced  for  more  than  a  mile  and 
a-half,  the  rocks  being  so  thickly  covered  with  vegetable  mould  tha 
exploration  in  this  direction  was  difficult  and  uncertain.  The  rock- 
here  strike  north-west  and  south-east  and  dip  from  45°  to  55°  to  the 
south-west.  They  are  very  evenly  stratiform  in  appearance  and  seem 
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to  constitute  a  tapering  band  trending  eastward,  then  south-eastward, 
from  the  broad  band  of  Keewatin  schists  so  largely  developed  in  Mani- 
tou  and  Little  Wabigoon  lakes,  and  from  certain  ferruginous  angular 
fragments  fomid  in  the  north-eastern  arm  of  Manitou  lake,  Mr.  Smith 
is  inclined  to  think  that  more  ores  may  be  found  in  this  vicinity,  in 
the  same  geological  horizon  as  the  above,  in  the  near  neighbourhood 
of  the  granites. 

An  analysis  of  these  ores  made  by  Mr.  G.  C.  Hoffmann,  chemist  to 
this  department,  shows  them  to  be  very  siliceous,  yielding  40-17  per 
cent  metallic  ii’on  and  37-21  per  cent  of  insoluble  matter,  but  no  titanic 
acid. 

The  locality  is  about  1 9  miles  south-west  by  south  of  Raleigh  station 
on  the  Canadian  Pacific  railway.  It  could  be  reached  by  about  21 
miles  of  railway  through  a  comparatively  level  country.  It  would  be 
possible,  with  light  expense  involved  in  building  short  tramways,  to 
cany  light  ore  trucks  over  the  portages,  four  in  number  and  aggregat¬ 
ing  one  mile  and  a-half  in  length,  to  reach  the  Canadian  Pacific  rail¬ 
way  by  40  miles  of  navigable  water-way  via  Snake  lake  and  Snake  and 
Wabigoon  rivers. 

The  ore  is  in  such  a  position  as  to  be  easily  mined,  and  considerable 
water  power  is  afforded  at  the  outlet  and  inlet  of  the  Big  Turtle  river. 
Unless  the  ore  is  found,  as  usual  in  this  country,  to  be  much  richer  in 
the  actual  ore  bodies  than  in  the  surface  indications,  it  will,  of  course, 
be  of  no  commercial  value  in  competition  with  the  rich  ores  of  the  Lake 
Superior  district  on  both  sides  of  the  international  boundary. 

The  gold  locations  on  the  lake  west  of  Manitou  lake  were  visited 
during  the  summer  and  some  specimens  from  the  veins  collected.  The 
field  appearance  is  very  encouraging.  One  vein  in  particular  seems  to 
be  a  very  strong  one  and  in  some  places  is  as  wide  as  ten  feet  of  promis¬ 
ing  looking  quartz  associated  with  soft  soapy  talc  schist  in  soft  chlorite 
schist. 

The  iron  ores  of  the  Atikokan  river  have  in  two  locations  been  care¬ 
fully  tested  this  summer  with  very  gratifying  results,  but  the  details 
of  the  diamond  drill  borings  are  not  yet  made  public.  On  the  comple¬ 
tion  of  the  Atikokan  Iron  Range  railway  it  is  hoped  actual  mining 
will  be  engaged  in  here.  The  ores  are  very  rich  and  pure,  running  as 
high  as  60  and  70  per  cent  of  metallic  iron. 

Very  little  prospecting  has  been  done  in  the  Thunder  bay  and 
Rainy  river  districts  this  summer,  said  to  be  the  result  of  the  change 
in  the  Ontario  mining  laws. 

The  season’s  work  was  mainly  geological  in  character,  but  some  1 50 
jniles  of  compass  and  micrometer  lines,  100  miles  of  log  and  compass 
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lines,  and  50  miles  of  time  traverse  were  run,  serving  as  bases  for  the 
compass  triangulation  of  islands  and  intermediate  points. 

Mr.  Smith  returned  to  Ottawa  on  the  10th  of  October. 

Cost  of  exploration,  including  salary  of  assistant,  $1,234. 


Dr.  Bell  was  requested  to  complete  during  the  summer,  if  possiljle, 
the  geological  survey  of  the  area  embraced  in  sheet  125  of  the  Ontario 
series  which  adjoins  the  Sudbury  district  sheet  on  the  south.  Mr.  A. 
E.  Barlow,  M.A.,  was  to  assist  Dr.  Bell  as  during  the  four  preceding 
years.  With  the  approval  of  the  Minister,  the  party  was  to  include 
the  following  gentlemen:  Messrs.  A.  M.  Campbell,  H.  H.  Walker, 
B.A.Sc.,  H.  G.  Skill,  A.  C.  Robertson,  W.  G.  Miller,  B.A.,  and  R.  "SV. 
Brock.  Mr.  Barlow  left  Ottawa  for  the  held  on  the  10th  of  July,  and 
returned  to  this  city  on  the  1st  of  October.  Dr.  Bell  left  on  the  23rd  of 
July,  and  returned  on  the  6th  of  October. 

On  the  work  of  the  party  Dr.  Bell  reports  as  follows  : — 

“  Mr.  Barlow  worked  principally  in  the  north-western  part  of  the 
sheet,  in  the  neighbourhood  of  Lake  Panache,  and  between  Collin’s 
inlet,  and  the  lower  part  of  the  W^ahnapitfe  river.  He  also  visited 
some  localities  in  the  Sudbury  district,  near  the  line  of  the  Canadian 
Pacihc  railway,  for  the  purpose  of  obtaining  mineral  specimens.  The 
details  of  his  work  are  given  in  his  own  words  herewith  :  ‘  I  have  to 
express  my  entire  satisfaction  with  the  manner  in  which  all  the  above- 
named  gentlemen  performed  the  duties  allotted  to  them. 

“  ‘The  central  and  southern  part  of  sheet  125,  amounting  to  about 
one-half  its  area,  is  occupied  by  the  waters  of  Georgian  bay,  while 
many  channels  and  inland  lakes  diminish  considerably  the  area  of  dry 
land  in  the  remaining  half. 

“  ‘  The  north-east  corner  of  the  sheet  is  at  the  western  extremity  of 
Lake  Nipissing,  the  north-west  in  the  township  of  Hallam,  the  south¬ 
east  in  that  of  Shawenaga,  while  the  south-west  is  near  the  south-e 
astern  extremity  of  Grand  Manitoulin  island.  Most  of  the  topography 
of  the  sheet  could  have  been  represented  pretty  well  by  compiling  the 
hydrographic  surveys  of  Commander  Boulton,  R.N.,  the  river  and  lake 
surveys  of  the  late  Mr.  Murray,  of  the  Geological  Survey,  a.nd  the  lines 
run  for  the  subdivision  of  the  land  by  the  Crown  Lands  Department. 
Still  some  parts  were  either  entirely  unsurveyed,  or  were  too  poorly 
defined  for  our  purposes,  and  we  were  obliged  to  survey  them  ourselves.’ 
The  portions  executed  by  Mr.  Barlow  are  described  by  himself  in  the 
statement  above  referred  to. 
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“  My  own  topographical  work  embraced  the  following ;  A  micro¬ 
meter  and  compass  survey  of  the  shores  and  islands  of  the  large  bay 
between  Great  Cloche  island  and  the  north  shore  of  Lake  Huron.  The 
islands  in  this  bay  are  exceedingly  numerous,  amounting  probably  to  a 
thousand  or  more,  and  as  the  bay  has  heretofore  been  without  a  name, 
I  called  it  Bay  of  Islands,  with  the  approval  of  Captain  Boulton  and 
the  inhabitants  and  lumbermen  of  the  neighbourhood.  Cloche  channel 
and  peninsula,  and  the  peninsula  between  Bay  of  Islands  and  McGregor 
bay  were  next  surveyed  in  the  same  manner,  and  finally  the  latter  bay, 
including  a  very  large  number  of  islands,  and  also  the  chamiels  in  its 
northern  part,  and  those  lying  still  further  north.  This  work  was 
begun  on  the  28th  of  July,  and  completed  on  the  29th  of  August. 
In  its  performance  I  was  assisted  by  Messrs.  Miller  and  Brock. 

“  Track  surveys  were  made  of  a  lake  five  miles  in  length  in  the 
interior  of  Great  Cloche  island,  and  of  the  five  principal  lakes  lying 
between  Killarney  bay  and  the  Mazinhozin  river,  which  discharges 
into  Collin’s  inlet,  namely,  George,  Trout,  Sturgeon,  Ka-ko-kis  and 
West  lakes  with  their  connecting  streams.  A  number  of  smaller  lakes 
in  this  district  were  also  located.  In  this  work  I  was  assisted  by  Mr. 
H.  G.  Skill  and  Mr.  Myles  Tyson,  the  latter  of  whom  had  a  good 
knowledge  of  the  local  topography  which  proved  of  much  service  in 
economising  our  time.  Being  favoured  with  very  fine  weather  we  were 
enabled  to  accomplish  this  part  of  the  work  between  the  5th  and  the 
11th  of  September. 

“  On  the  13th  of  September  we  proceeded  by  steamer  from  Killarney 
to  the  French  river  region  in  order  to  add  to  the  geological  information 
which  had  been  already  obtained  there  by  the  late  Mr.  Alexander 
Murray  and  myself  and  to  survey  and  locate  some  topographical  fea¬ 
tures  not  previously  indicated  upon  any  map.  Careful  track-surveys 
were  made  of  a  long  narrow  channel  running  north-westward  from  the 
expansion  of  the  river  where  the  Korth  Channel  West  is  joined  by  the 
South  Channel  East ;  of  a  canoe-route  from  the  head  of  this  chamiel 
to  Trout  lake,  of  this  lake  itself  (which  is  twelve  miles  long)  and  of 
a  canoe-route  by  way  of  Ka-was-ki-gama,  or  Crooked  lake,  to  the  rocky 
delta  of  the  middle  group  of  outlets  of  French  river.  N umerous  minor 
additions  were  likewise  made  to  our  knowledge  of  the  topography  of 
this  region  and  also  some  corrections  of  the  topography  already  laid 
down  upon  the  maps. 

“  The  part  of  Grand  Manitoulin  island  which  comes  within  the  sheet, 
and  consists  principally  of  its  eastern  peninsula,  had  been  examined 
by  myself  in  1859,  1865,  1876  and  1886  and  the  boundaries  of  the 
various  formations  traced  out  and  represented  upon  the  geological 


SUMMARY  REPORTS. 


33  A 


SELWYN.J 

maps ;  but  for  the  sake  of  attaining  greater  accuracy  in  some  localities 
I  sent  Mr.  Miller  with  three  men  to  go  over  part  of  the  ground  during 
the  first  half  of  September,  and  my  own  time  and  that  of  Mr.  Miller 
and  Mr.  Brock  for  the  last  week  of  the  season  was  devoted  to  the  same 
work,  so  that  the  geological  lines  in  this  part  of  the  sheet  can  now  be 
represented  in  accurate  detail.  Mr.  Skill  was  employed  finin  the  1 9th 
of  September  to  the  end  of  that  month  in  tracing  the  details  of  the 
boundary  between  the  Laurentian  and  Huronian  rocks,  from  Killarney 
bay  north-eastward  to  the  lakes  we  had  surveyed  behind  Collin’s  inlet. 

“  In  regard  to  the  geology  of  the  sheet,  we  were  enabled  to  fill  in  all 
that  was  required  to  complete  it  for  publication.  The  area  of  dry  land 
is  only  about  half  that  represented  upon  the  Sudbury  sheet  and  the 
distribution  of  the  rock-formations  was  more  easily  worked  out  than 
upon  the  latter,  as  the  region  was  more  accessible  and  as  the  greater 
part  of  its  area  consists  of  Laurentian  gneiss  and  neaily  horizontal 
Silurian  formations.  We  had  also  the  advantage  of  the  previous  geo¬ 
logical  work  of  Mr.  Murray  and  myself  in  the  district.  Besides  these 
two  systems  the  Huronian  is  represented  by  a  small  area  in  the  north¬ 
western  corner  of  the  sheet. 

“The  Laurentian  rocks  which  come  within  the  sheet  probably  belong 
to  the  upper  division  of  the  system  and  consist  of  grey  and  red  gneisses, 
generally  in  distinct  beds,  which  run  comparatively  straight  for  con¬ 
siderable  distances.  The  grey  varieties  are  generally  coarser  than 
the  red  and  their  foliation  is  often  indicated  by  the  parallelism  of  the 
larger  diameters  of'  the  grains  rather  than  by  distinct  bedding  or  bands 
of  colour,  although  these  are  also  often  present.  But  both  the  grey 
and  red  varieties  become  schistose  in  many  places,  and  they  sometimes 
enclose  regular  belts  of  hornblende  and  mica-schists,  the  latter  always 
holding  garnets. 

“  On  the  coast  of  Georgian  bay,  from  the  townshij)  of  Carlyle  to  the 
eastern  mouth  of  French  river,  the  strike  is  uniformly  to  the  north¬ 
eastward  and  the  dip  generally  to  the  south-eastward  at  tolerably  high 
angles,  but  in  the  central  part  of  the  course  of  French  river  it  is  mostly 
north-westward  and  westward,  but  with  many  local  variations.  From 
the  eastern  mouth  of  French  river  to  Shawenaga  bay  the  strike  varies 
from  north-west  to  south-west. 

“The  boundary  line  between  the  Laurentian  and  Huronian  leaves 
the  head  of  Killarney  bay  and  runs  north-eastward  with  a  curve  to  the 
south-east  and  reaches  the  northern  edge  of  the  sheet  in  township  68 
a  short  distance  east  of  Lake  Panache.  From  this  line  south-eastward 
as  far  as  Collin’s  inlet,  the  rock  is  massive  or  shows  only  slight  or  local 
foliation  and  most  of  it  might  be  called  red  hornblende-granite.  A 
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similar  rock,  described  by  Mr.  Murray  as  (quartz)  syenite,  occurs  for  a 
breadth  of  two  miles  between  the  Western  and  Middle  mouths  of 
French  river. 

“  The  Huronian  rocks  of  the  north-west  corner  of  the  sheet  consist 
principally  of  quartzite,  but  greenstones  sometimes  occur  among  them, 
and  they  are  occasionally  interstratified  with  greywackes,  clay  slates, 
crystalline  schists  and  other  rocks  in  smaller  quantities.  Among  the 
latter  is  the  band  of  dolomite  described  in  my  report  for  1876,  page 
209.  The  greenstones  form  a  much  less  prominent  feature  among  the 
quartzites  and  greywackes  than  further  inland.  They  consist  of 
several  narrow  belts  in  the  neighbourhood  of  Lake  Panache  and  among 
the  islands  near  the  north  shore  of  Lake  Huron,  where  they  are  trace¬ 
able  for  from  one  mile  to  three,  and  correspond  in  most  cases  with 
the  general  direction  of  the  strike.  Much  smaller  masses  of  green¬ 
stone  of  various  forms  and  lying  at  every  angle  with  the  strike  are 
enclosed  among  the  quartzites  in  all  parts  of  their  distribution  within 
the  sheet.  Along  the  contact  between  the  two  systems  the  granite 
and  the  quartzite  are  a  good  deal  intermingled ;  large  isolated  pieces 
of  the  one  being  incorporated  in  the  other. 

“  The  cpiartzites  form  the  La  Cloche  mountains  and  the  long  and 
high  points  jutting  south-westward  into  Lake  Huron  between  McGregor 
and  Killarney  bays,  as  well  as  Badgeley,  Centre  and  Hey  word  islands. 
Our  surveys  appear  to  confirm  my  previous  opinion  that  the  several 
belts  of  quartzite  forming  the  La  Cloche  mountains  are  repeated  in 
these  high  points  and  islands  which  represent  the  opposite  side  of  a 
syncline  or  possibly  an  anticline. 

“  In  the  La  Cloche  mountains,  which  rise  from  400  to  750  feet  above 
Lake  Huron,  and  also  around  Bay  of  Islands  and  McGregor,  the  strike 
is  nearly  east  and  west  with  high  or  almost  vertical  dips,  mostly  to  the 
north  ;  but  further  south  it  follows  the  axes  of  the  points  and  islands 
just  mentioned. 

“  A  belt  of  sericite  schist  was  traced  on  the  north  sides  of  Bay  of  Is¬ 
lands  and  of  McGregor  bay  and  on  the  isthmus  between  them  and 
another  belt  of  the  same  rock  through  the  islands  of  these  bays  at  a 
distance  of  a  mile  and  a  quarter  south  of  the  first.  The  greenstones 
above  referred  to  were  found  principally  towards  the  south  side  of  Bay 
of  Islands,  but  in  the  area  covered  by  McGregor  bay  and  in  the  chan¬ 
nels  to  the  north  of  it  they  occur  in  various  parts,  but  are  most  abun¬ 
dant  in  the  central  and  western  portions.  Clay  slates  were  found  in 
some  abundance  in  the  northern  part  of  the  township  of  McKinnon. 

“  The  rocks  of  the  whole  district  covered  by  the  sheet  have  been 
everywhere  glaciated.  A  number  of  photographs  illustrating  glacial 
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action  were  obtained  and  much  interesting  information  was  collected 
in  reference  to  the  phenomena  of  the  drift.” 

Expended  on  field  work  by  Dr.  Bell,  |950,  by  Mr.  Barlow,  $1,080. 


Dr.  Ells  left  Ottawa  for  field  work  on  the  8th  of  June  with  instruc'- 
tions  to  complete  the  revision  of  the  geological  boundaries  as  laid 
down  on  the  Montreal  or  south-west  quarter  sheet  of  the  map  of  the 
Eastern  Townships  and  then  to  continue  the  work  westwards  up  the 
valley  of  the  Ottawa  and  its  northern  tributaries.  In  carrving  out 
the  first  part  of  this  work  which  was  completed  on  the  20th  June, 
Dr.  Ells  reports  that  a  “  number  of  fossils  were  collected  by  Mr.  W. 
E.  Decks,  B.A.,  from  places  on  the  Calciferous,  Chazy,  Trenton  and 
Hudson  River  formations,  where  fossils  had  not  previously  been  col¬ 
lected  by  the  officers  of  the  survey.  On  the  22nd  of  June  Dr.  Ells, 
accompanied  by  Mr.  F.  D.  Adams,  of  McGill  College,  started  from 
Grenville  for  Iroquois  Chute  on  the  River  Rouge  near  Tremblino-  lake 
with  a  view  to  re-examine  the  character  and  relations  <!>f  the  limestone 
and  gneiss  bands  of  the  Trembling  lake  and  mountain,  and  also  to  trace 
out  the  western  boundary  of  the  great  anorthosite  area  of  Wolfe  and 
Grandison. 

“  The  country  around  Trembling  lake  was  examined,  then  the 
Macaza  river  was  ascended  to  its  head,  thence  crossing  to  a  lake  on 
the  west  branch  of  the  Devil’s  river.  This  lake  is  not  laid  down  on 
the  Provinces  map,  and  of  which  we  made  a  track  survey  from  Devil’s 
to  its  junction  with  the  outlet  of  Trembling  lake,  there  fixing  the 
western  limit  of  the  anorthosite  in  this  direction. 

The  first  part  of  the  season  to  the  20th  of  June,  was  spent  in  the 
examination  of  the  country  to  the  south  and  south-west  of  Montreal, 
necessary  for  the  completion  of  the  south-west  quarter-sheet  of  the 
Eastern  Township  map.  Valuable  collections  of  fossils  were  made 
from  the  Calciferous,  Chazy,  Trenton  and  Hudson  River  formations 
by  Mr.  W.  E.  Deeks,  B.A.,  many  of  which  are  from  places  not  pre¬ 
viously  examined  by  the  officers  of  the  survey.  A  very  large  portion 
of  this  area  is  covered  by  a  deep  deposit  of  drift,  and  rock  outcrops 
are,  as  a  consequence,  rarely  seen.  The  geological  boundaries  laid  down 
on  the  map  of  1866  were  carefully  followed,  in  so  far  as  the  drift 
would  permit,  but  in  such  an  area  these  must  of  necessity  be  largely 
conjectural. 

“  Accompanied  by  Mr.  F.  D.  Adams,  of  McGill  College,  I  started 
on  the  22nd  of  June,  with  four  canoemen,  from  Grenville  to  Iroquois 
Chute,  on  the  River  Rouge,  near  Trembling  lake.  This  point  is  forty- 
four  miles  in  a  direct  line  nearly  magnetic  north  from  the  former 
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place,  but  by  road  is  not  far  from  sixty-five  miles.  This  distance  we 
traversed  by  teams,  having  arranged  beforehand  to  secure  our  canoes 
at  the  Chute.  Our  object  was  to  ascertain  the  characteristics  and 
the  relations  of  the  lowest  gneiss  of  Trembling  mountain  to  the  gneisses 
and  limestone  bands  of  Trembling  lake ;  as  well  as  to  trace  out  the 
western  boundary  of  the  great  anorthosite  area  of  Wolfe,  Grandison 
and  Archambault  and  its  extension  through  the  area  north-west  of  the 
latter  township.  In  the  examination  of  the  Trembling  lake  area  all 
the  streams  and  lakes  in  the  vicinity,  to  a  distance  of  six  to  eight  miles 
on  all  sides,  were  visited.  Trembling  mountain  itself  was  ascended 
and  its  elevation  above  the  surface  of  the  lake  at  its  front  found  by 
aneroids  to  be  1,720  feet,  or  within  three  feet  of  the  elevation,  as 
determined  by  Sir  William  Logan  in  1858  by  triangulation.  This 
added  to  the  elevation  of  the  upper  terrace  at  Iroquois  Chute,  taken 
from  the  railway  survey  to  this  point  from  St.  Jerome  which  is  here 
stated  to  be  875  feet  above  Lake  St.  Peter,  and  which  is  approximately 
the  same  as  the  surface  of  Trembling  lake,  would  give  for  the  summit 
of  this  mountain  a  height  of  about  2,585  feet  above  the  sea.  From 
the  Iroquois  Chute  we  ascended  the  Macaza  river,  and  thence  up  that 
stream  and  its  branches  to  the  height  of  land  between  there  and  the 
lakes  at  the  head  of  the  west  branch  of  the  Devil’s  river.  Thence  by 
portage  we  reached  Lac  des  Baies  and  ascended  the  west  branch  of  the 
Devil’s  river  to  its  junction  with  the  north  branch,  a  short  distance 
from  Devil’s  lake.  This  stream  is  not  laid  down  on  any  map,  and,  in 
fact,  this  section  of  the  country  is  entirely  unknown  to  any  except  a 
few  hunters  who  occasionally  cross  by  this  route  to  the  waters  of  the 
Mattawin.  The  surface  is  largely  drift-covered  and  ledges  are  rarely 
seen  even  around  the  lake  shores.  From  the  Devil’s  lake  the  main 
stream  (Devil’s  river)  was  descended  to  its  junction  with  the  outlet  of 
Trembling  lake  ;  a  track  survey  being  made  for  about  thirty-five  miles. 
The  stream  is  in  places  very  rough  and  presents  huge  cliffs  of  gabbro 
at  several  points.  By  this  survey  the  western  limits  of  the  anorthosite 
area  above  referred  to  can  be  fixed.  Finding,  however,  that  the  rela¬ 
tions  of  the  limestones  to  the  associated  and  generally  underlying 
gneiss  could  not  be  so  satisfactorily  determined  in  this  area  as  in  that 
further  south,  owing  to  the  prevalence  of  the  drift,  and  there  being  no 
further  funds  at  our  immediate  disposal,  the  canoe  men  were  brought 
back  to  Grenville  by  team  as  being  the  cheapest  and  most  expeditious 
way  and  there  paid  off.  In  consequence  of  there  being  no  map  of  the 
country  north  of  the  Ottawa  river,  in  the  counties  of  Argenteuil  and 
Ottawa,  on  which  the  roads  were  laid  down  with  any  approach  to 
accuracy,  the  survey  of  this  area  was  taken  up  in  company  with  Mr. 
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Deeks,  who  had  already  surveyed  most  of  the  roads  in  the  Hat  country 
between  Lachute  and  the  Ottawa  and  extending  west  to  Calumet. 
The  greater  part  of  the  I'oads  in  the  counties  just  mentioned,  as  far 
west  as  Thurso  and  north  for  ten  miles  beyond  the  Iroquois  Chute  on 
Rouge  river,  have  now  been  surveyed,  partly  by  pacing  and  partly  by 
wheel  survey,  and  from  these  a  skeleton  map  of  this  district  is  now 
being  constructed  on  which  the  distribution  of  the  limestone  Ijands 
will  be  shown  at  many  points,  but  another  season’s  work,  devoted  to 
the  examination  of  the  many  lakes  which  are  scattered  throughout  the 
district,  will  be  required  before  the  exact  relations  of  the  gneiss  and 
limestone  bands  can  be  determined.  All  the  roads  between  Point 
Fortune  and  the  province  boundary,  on  the  east,  and  the  South  Nation 
river  on  the  west,  were  surveyed  to  a  distance  of  ten  to  twelve  miles 
south  of  the  Ottawa  river,  and  the  boundaries  of  the  Calciferous, 
Chazy  and  Trenton  finally  revised.  Much  of  this  area  is  also  largely 
drift-covered,  but  where  rock  exposures  are  seen  they  are  generally 
highly  fossiliferous,  so  that  the  determination  of  the  formations  named 
is  comparatively  easy.  Good  collections  of  fossils  were  obtained  from 
various  points  near  L’Orignal  and  Little  Rideau,  at  both  of  which 
places  Mr.  Deeks  found  extensive  quarries  liad  been  oj^ened. 

“  The  eastern  outcrop  of  the  anorthosite  ai'ea  through  Wolfe,  Beres- 
ford  and  further  north  and  east  in  the  county  of  Montcalm  was  traced 
by  Mr.  Adams,  while  in  Howard  and  Morin  its  limit  was  noted  by 
Mr.  Deeks.  Owing  to  the  present  unfinished  condition  of  the  work 
in  Argenteuil  and  Ottawa  counties  conclusions  cannot  be  stated.  The 
Laurentian  gneiss  and  limestone  at  Lachute  are  overlain  by  the  Pots¬ 
dam,  of  which  a  good  exposui’e  is  seen  about  a  fourth  of  a  mile  east 
of  Lachute  station,  north  of  the  Canadian  Pacific  railway,  which  is 
apparently  conformably  overlain  by  ledges  of  fossiliferous  Calcifei'ous 
rocks,  the  fossils  being  obtainable  from  ledges  in  the  North  river,  near 
the  paper  mills,  at  a  very  low  state  of  the  water  only.  The  Calciferous 
apparently  extends  thence  to  the  Ottawa,  though  much  of  this  area  is 
heavily  covered  with  drift,  but  at  Carillon  nearly  horizontal  Chazy 
sandstones  are  exposed  which  extend  thence  up  to  Grenville.  At  St. 
Andrews  a  prominent  ridge  of  Laurentian  red  gneiss  begins  on  the 
east  side  of  the  North  river  and  extends  for  about  seven  miles  eastward 
with  a  breadth  of  about  two  miles.  This  has  not  before  been  noted. 
It  is  separated  from  the  area  north  of  the  Lake  of  Two  mountains  by 
ledges  of  Potsdam  sandstone.  The  general  attitude  of  all  the  fossili¬ 
ferous  strata  in  the  vicinity  of  the  Ottawa  river  and  for  some  miles 
to  the  south  is  horizontal. 
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“  The  limestone  of  the  Laurentian  system  in  the  county  of  Argen- 
teuil  would  appear  from  the  observations  of  the  past  season  to  represent 
its  upper  portion.  They  are  generally  seen  to  occupy  synclinals  in  the 
gneiss  and  a  succession  of  these  limestone  synclinals  with  gneiss  anti- 
clinals  can  be  traced  for  many  miles  across  Argenteuil  and  Ottawa 
counties.  The  limestones  hold  inclusions  of  rusty  gneiss  which  have 
once  existed  as  intei’stratified  bands  and  have  been  drawn  out  and 
frequently  twisted  into  curious  forms.  Scattered  crystals  of  apatite, 
pyroxene,  graphite  and  sometimes  garnet  occur  in  these  beds,  and  often 
fragments  of  crystalline  orthoclase  which  on  weathered  surfaces  stand 
out  prominently,  and  at  first  sight  cause  the  rock  to  assume  the  aspect 
of  a  conglomerate.  The  lower  portion  of  the  limestone  bands  are 
associated  with  layers  of  quartzite  and  rusty  gneiss,  with  beds  of  a 
whitish  highly  felspathic  rock,  and  these  are  generally  repeated  regu¬ 
larly  on  each  side  of  the  Ihnestone  synclinals,  passing  downwards  into 
greyish,  greyish-red  and  reddish  gneiss.  The  general  strike  of  the  rock 
is  a  few  degrees  east  of  north,  but  at  several  points  the  direction 
changes  to  nearly  east  and  west  and  occasionally  the  various  members 
appear  to  be  overturned.  It  has  been  found  very  difficult  to  trace  the 
limestone  areas  continuously,  owing  in  part  to  these  being  to  a  large 
extent  concealed  by  drift,  but  also  to  the  fact  that  many  of  them  are 
local  in  their  development,  as  can  be  seen  by  their  frequently  thinning 
out  and  ending  often  quite  abruptly  both  to  the  north  and  south.  In 
the  northern  part  of  Argenteuil  the  limestone  decreases  in  develop¬ 
ment  and  on  the  branch  of  the  Upper  Rouge  called  the  Macaza  dis¬ 
appear  altogether ;  this  may,  however,  be  to  some  extent  due  to  the 
covering  by  drift,  but  not  altogether.  East  and  north  of  Lachute  the 
beds  of  limestone  also  become  very  lunited,  but  going  west  through 
Grenville,  Petite  ISTation,  (kc.,  they  become  much  moi'e  extensively 
deyeloped. 

“  The  economic  features  of  the  district  examined  by  us  north  of  the 
Ottawa,  in  Argenteuil  and  eastern  Ottawa  counties,  are  at  present 
comparatively  unimportant.  Deposits  of  mica,  graphite  and  asbestos 
occur  quite  frequently,  and  some  of  these  have  been  opened  up  but 
no  mining  has  been  done  in  this  section  for  many  years.  The  most 
easterly  observed  outcrop  of  serpentine  limestone,  with  asbestos,  was 
at  Silver  lake,  half  a  mile  south-west  of  the  inland  lake  at  Wentworth. 
The  asbestos  veins  were  few  and  of  small  size.  Small  crystals  of  apa¬ 
tite  and  pyroxene  were  observed  in  limestone  near  Maskinonge  lake, 
one  mile  and  a- half  south  of  St.  Jovite  in  Grandison,  but  nothing  of 
economic  importance  was  noted. 

“  The  party  left  Ottawa  on  the  8th  of  J une  and  returned  on  the 
14th  of  October.  Expenses  of  the  season  |1,136. 
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Roads  surveyed  by  waggon  wheel .  850  miles 

do  do  pacing .  110  do 

Track  survey  of  Devil’s  river .  25  do 


“  My  associates  during  the  past  season  were  Messrs.  W.  E.  Deeks^ 
B.A.,  Robert  MacDougall,  B.A.,  and  J.  F.  E.  Johnston,  Graduate 
Royal  Military  College,  Kingston.” 

Mr.  F.  Adams,  of  McGill  College,  kindly  undertook  to  complete  the 
examination  and  mapping  of  the  Laurentian  area  which  lies  to  the 
north  of  the  Island  of  Montreal  and  on  which  he  had  been  working 
before  he  retired  from  the  survey  in  1890. 

On  this  work  he  furnishes  the  following  interesting  report : — 

“Leaving  Montreal  on  June  22,  I  joined  Dr.  Ells  at  Grenville  the 
same  afternoon  and  proceeded  at  once  with  him  to  Chute  aux  Iroquois 
and  Trembling  lake  where  we  arrived  on  the  24th  of  June,  this  district 
being  on  the  line  between  the  map  above  referred  to  and  tlie  sheet 
adjoining  it  to  the  west,  which  is  being  surveyed  by  Dr.  Ells.  The  special 
work  to  be  accomplished  in  this  district  was  the  determination  of  the 
limit  to  the  north-west  of  the  great  Morin  anorthosite  area  and  the 
relation  of  the  limestone  bands  to  it.  The  former  was  fixed  by  a  track 
survey  of  the  Devil’s  river,  an  exceedingly  rough  stream,  which  runs  in 
a  southerly  direction  through  the  township  (not  yet  named)  lying  north¬ 
west  of  Archambault  and  joining  the  outlet  of  Trembling  lake  about 
a  mile  from  the  lake.  The  study  of  the  relations  of  the  limestone 
bands  to  the  anorthosite,  however,  was  less  satisfactory,  large  exposures 
of  the  former  being  found,  but  their  relation  to  the  anorthosite  could  not 
be  determined,  in  most  cases  owing  to  the  heavy  drift  which  covers 
much  of  the  country. 

“  FTo  further  reference  to  the  north  in  this  district  is  here  required, 
as  a  report  on  it  has  been  made  by  Dr.  Ells.  I  returned  to  Gi’enville 
on  the  22nd  July. 

■  “On  the  4th  of  August  I  again  left  Montreal  and  remained  in  the 
field  until  the  27th  of  August  completing  my  examination  of  various 
parts  of  the  area,  working  as  far  east  as  the  township  of  Brandon 
which  was  very  carefully  examined. 

“The  geology  of  the  whole  district,  which  comprises  an  area  of  about 
4,000  sq.  miles,  in  the  counties  of  Berthier,  Joliette,  Maskinonge, 
Montcalm,  Argenteuil  and  L’Assomption,  has  now  been  worked  out 
and  it  is  hoped  that  the  map  will  be  ready  this  spring.  Speaking 
generally  it  will  extend  from  Berthier  in  the  east  to  Trembling  moun¬ 
tain  on  the  west,  and  from  Cypress  lake  on  the  north  to  Lachute  on 
the  south. 
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“The  area  examined  is  occupied  for  the  most  part  by  rocks  of 
Laurentian  age,  which  to  the  south-east  are  unconformably  overlain  by 
Cambrian  or  Cambro-Silurian  strata.  The  Laurentian  rocks  consist  of 
gneiss  in  great  variety,  interstratified  with  beds  of  quartzite,  amphibo¬ 
lite  and  crystalline  limestone.  In  the  eastern  part  of  the  area  these 
strata  lie  nearly  flat,  but  to  the  west  they  become  more  and  more 
sharply  folded.  Sometimes  interstratifled  with  these  and  sometimes 
intruded  through  them  are  a  number  of  masses  of  gabbro  or  norite  rich 
in  plagioclase  (anorthosite).  These,  together  w  ith  some  of  the  associated 
gneisses  and  limestones,  were  formerly  supposed  to  constitute  a  separate 
overlying  series,  to  which  the  name  Upper  Laurentian  was  given. 
Their  boundaries  have,  however,  now  been  traced  out,  and  their  strati- 
graphical  relations  determined  and  they  have  been  found  to  be  with¬ 
out  doubt  igneous  rocks,  while  the  associated  gneisses  and  limestones 
form^  part  of  the  ordinary  Laurentian  complex.  The  ‘  Upper  Lauren¬ 
tian,’  therefore,  in  this  typical  area  does  not  exist.  In  addition  to 
these  basic  igneous  rocks,  masses  of  eruptive  granite  and  other  acid 
rocks  occur  in  several  parts  of  the  district.” 

Mr.  Giroux  was  requested  to  go  over  and  revise  the  boundaries  of 
the  Palfeozoic  formations  north-west  of  the  St.  Lawrence,  on  the  south 
border  of  the  Three  Livers  sheet  and  the  adjoining  north  border  of 
the  Montreal  sheet  of  the  Eastern  Townships  map  in  ihe  counties  of 
L  Assomption,  Berthier  and  Maskinonge.  On  this  work  Mr.  Giroux 
reports  as  follows  ; — 

^  “I  left  Ottawa  on  the  15th  of  July,  but  owing  to  some  difficulty  I 
had  in  getting  good  canoe  men  I  could  not  begin  work  before  the  25th 
of  July,  on  which  day  a  micrometer  survey  of  the  L’ Assomption  river 
was  begun  from  the  dam,  a  short  distance  above  the  old  saw  mill  of 
the  town  of  Joliette.  This  river  is  very  crooked  and  affords  very  good 
exposures  of  highly  fossiliferous  brownish  weathering  calcareous  sandy 
rock  or  impure  limestone  full  of  grains  of  quartz.  The  strata  are 
nearly  horizontal.  Ledges  of  these  rocks  crop  out  here  and  there,  in 
ascending  the  river,  for  a  distance  of  about  a  mile  and  a  quarter,  where 
there  are  exposures  of  brownish  weathering  coarse  whitish  grey  sand¬ 
stone  (Potsdam).  The  beds  are  disturbed  and  the  rock  is  very  much 
decomposed  for  three  or  four  inches  from  the  surface.  At  Bordeleau’s 
mill,  two  .small  excavations  had  been  made  where  the  rock  contains 
small  bunches  and  strings  of  iron  pyrites.  The  beds  dip  S.  60°  E.  < 
12  .  These  sandstones  extend  as  far  up  as  Eapide  a  Uadeau,  or  about 
19  miles,  by  the  river,  in  a  northerly  direction  from  the  town  of 
Joliette.  At  the  foot  of  this  rapid  there  are  ledges  of  coarse  crystal¬ 
line  hornblende  gneiss  which  soon  changes  into  a  more  quartzose  grey 
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gneiss.  About  one-third  of  a  mile  further  up  the  river  two  farmei's 
spent  all  their  money  digging  for  gold  in  patches  of  calcite  which  tliev 
mistook  for  quartz.  The  small  scales  of  mica,  the  fine  fragments  of 
hornblende,  and  a  few  crystals  of  iron  pyrites  which  shine  in  the  rock 
are  probably  what  led  these  men  astray. 

“  We  ascended  the  river  to  the  mouth  of  Black  river,  and  in  all 
that  distance,  about  40  miles,  the  Laurentian  rocks  are  well  exposed  ; 
they  consist  of  gneisses  which  vary  greatly  in  composition,  being  at 
times  very  micaceous,  then  hornblendic,  and  then  again  very  highly 
quartzose  and  garnetiferous.  As  a  rule  the  foliation  is  very  indistinct, 
and  it  is  only  in  very  few  places  that  the  dip  which  varies  in  direction 
and  from  an  angle  of  27°  to  37°  degrees  could  be  observed.  The  banks 
of  the  river  are  very  irregular  in  height,  varying  from  25  to  about  1 25 
feet,  and  are  composed  of  fine  and  coarse  sand,  with  bands  of  small 
pebbles  which  are  always  underlain  by  bluish  grey  clay.  In  some 
places,  however,  the  banks  are  all  clay.  As  a  rule  rock  exposures  can 
be  seen  at  rapids  only  ;  but  as  these  are  numerous  a  good  section  is 
afforded.  All  along  Black  river  from  its  mouth  up  to  Black  lake,  a 
distance  of  seven  miles,  there  are  fine  exposui'es  of  various  gneisses. 
In  some  places  it  presents  a  mottled  appearence  due  to  patches  of 
almost  pure  quartz,  and  others  of  hornblende  and  mica.  In  places  the 
rock  shows  specks  of  graphite  and  iron  rust.  The  predominating 
colour  of  these  gneisses  is  brownish  grey,  weathering  grey  and  having  a 
general  strike  of  N.  30°  E.  to  N.  30°  W. 

“  Black  lake  measures  about  six  miles  around  and  has  low  shores 
which  are  even  swampy  in  places.  In  the  bottom  of  the  largest  bay 
known  by  the  name  of  ‘  Monatac  bay,’  an  old  Indian  by  the  name  of 
Monatac  settled  about  60  years  ago  and  reported  that  he  had  a  gold 
mine  near  his  shanty  which  was  generally  believed.  Even  now,  many 
persons  in  the  district  firmly  believe  that  there  must  be  a  great  deposit 
of  gold  there.  I  examined  the  spot  and  found  ledges  of  grey  gneiss 
containing  yellowish  brown  mica,  the  old  Indian’s  gold  !  We  then 
ascended  Black  river  as  far  up  as  range  line  XII-XIII  of  the  town¬ 
ship  of  Brandon.  Thence,  we  portaged  across  to  Lake  Matambin 
which  we  surveyed,  and  then  descended  the  river  Matambin  to  Lake 
Maskinonge.  Around  Lake  Matambin  are  ledges  of  brownish  grey 
gneiss  and  grey  mottled  yellowish  quartzite,  micaceous  where  the 
banding  is  distinct. 

“  Matambin  river  is  very  crooked  and  is  of  very  little  geological 
interest,  as  it  shows  only  one  small  exposure  of  dark  hornblendic  gneiss 
from  its  head  to  its  mouth. 
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“  At  the  south-eastern  end  of  Lake  Maskinonge  there  are  exposures 
of  about  300  feet  wide  of  a  fine-grained  reddish  gneiss,  much  broken, 
reddish  weathering  and  cut  in  different  directions  by  irregular  veins 
of  reddish  coarsely  crystalline  quartz-felspar  and  chlorite  rock.  More 
exposures  of  brownish  grey  and  grey  very  highly  quartzose  gneisses  can 
be  seen  on  the  west  shore  of  the  lake  from  about  a"  mile  and  a-half 
south  of  Matambin  river ;  the  foliation  is  very  indistinct,  but  in  some 
places  it  was  distinct  enough  to  determine  the  strike  as  S.  31°  E.  with 
easterly  dip.  About  a  quarter  of  a  mile  from  these  gneisses  are  ledges 
of  a  reddish  brown,  fine-grained,  compact,  highly  felspathic  rock.  This 
extends  to  a  cliff  of  about  150  feet  high  and  about  700  feet  long,  com¬ 
posed  of  much  twisted  and  mixed  quartzose  felspathic  hornblendic  and 
micaceous  gneisses.  These  and  the  above  described  rocks  are  the  only 
ones  seen  on  Lake  Maskinonge,  the  shore  of  the  northern  part  being 
low  and  sandy,  and  the  rest  of  the  southern  shore  covered  with 
boulders. 

“  The  survey  and  examination  of  Lake  Maskinonge  being  completed, 
we  ascended  the  Mastigouche  river  for  a  distance  of  fourteen  miles. 
We  then  made  a  portage  across  the  mountains  to  Lac  a  la  Chute,  two 
miles  and  a-half  north-north-west.  From  the  mouth  of  the  river  up 
to  the  portage  there  are  many  ledges  of  various  kinds  of  gneiss  to 
be  seen  dipping  approximately  S.  35°  E.  25°.  About  a  quarter  of  a 
mile  from  the  mouth  of  this  river  there  is  a  small  exposure  of  a  greyish 
quartzose  calcareous  rock,  containing  much  white  calcite  in  places  and 
full  of  iron  pyrites  and  rounded  grains  of  a  light  green  mineral  (pyr¬ 
oxene).  Hills  of  gravel  and  sand,  10  to  60  feet  high,  occur  in  places 
along  this  distance.  Mastigouche  river  is  very  rough  from  the  portage 
road  above  mentioned  to  Lac  a  la  Chute.  There  are  nine  falls  one  after 
the  other  in  this  short  distance.  All  the  rocks  are  varieties  of  gneiss. 
Traces  of  magnetic  iron  ore  occur  in  places,  and  in  others  large  crystals 
of  brittle  black  mica.  The  Mastigouche  river  was  surveyed  for  about 
20  miles  north  of  Lac  a  la  Chute  before  taking  an  easterly  direction 
through  a  chain  of  small  lakes  which  led  us  to  two  lakes,  one  being  the 
head  of  the  east  branch  of  the  Mastigouche,  and  the  other  the  head  of 
the  west  branch  of  the  river  Du  Loup.  These  two  lakes  are  separated 
by  a  band  of  gneiss  only  about  25  feet  wide,  and  therefore  the  water¬ 
shed  poi’tage  was  easily  crossed.  The  country  comprised  between 
Lac  a  la  Chute  and  ‘Lac  Sans  Bout,’  which  is  a  few  miles  south  of 
‘  Lac  au  Sorcier,’  is  very  poor  both  in  timber  and  soil.  The  land  is 
swampy  and  stony  ;  scrubby  spruce  growing  on  rocks  covered  with  very 
little  decomposed  vegetable  matter  and  wet  moss-covered  surface  gives 
the  country  a  very  uninviting  appearance.  From  ‘  Lac  Sans  Bout,’ 
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which  is  about  six  miles  long,  we  proceeded  to  ‘  Lac  au  Sorcier,’  and 
then  down  the  river  Du  Loup,  which  was  surveyed  to  its  mouth. 
The  timber  in  the  neighbourhood  of  the  two  last  mentioned  lakes 
consists  of  spruce,  tamarack,  a  few  pines  and  scrub  cedars,  and  is  the 
best  seen  on  all  our  route.  The  river  Du  Loup  is  very  rough,  and  its 
bed  is  generally  covered  with  immense  blocks  and  boulders  of  gneiss. 
Good  exposures  of  gneiss  are  often  met  with,  and  the  rapids  and  falls 
there  are  on  this  stream  from  its  head  to  a  few  miles  below  Hunters- 
town  are  too  numerous  to  detail.  At  about  22  miles  south  of  ‘Lac  au 
Sorcier  ’  there  are  very  line  exposures  of  grey  gneiss,  showing  a  much 
contorted  banding,  but  with  a  general  dip  of  S.  20°  E.  20°.  At 
Hunterstown  there  is  a  band  of  whitish  grey  micaceous  limestone, 
about  live  feet  wide,  interstratilied  with  the  gneiss.  No  ledges  of  rocks 
newer  than  Laurentian  can  be  seen  on  the  river  Du  Loup.  Fossils  were 
collected  from  the  following  places  :  Chicot  river,  north  of  St.  Cuth- 
bert,  Fafard’s  quarry,  Defond’s  quarry  and  McGee’s  quarry,  all  close 
to  one  another,  in  the  parish  of  St.  Cuthbert,  fi'om  Bai-rette’s  quany  in 
the  parish  of  St.  Barthelemi,  Gagnon’s  quarry  in  the  parish  of  St.  J us- 
tin,  and  from  many  other  places. 

“  The  Canadian  Pacific  branch  railway,  from  Joliette  to  St.  Gabriel 
de  Brandon,  was  surveyed,  and  also  many  roads,  so  as  to  fix  the  boun¬ 
dary  of  the  Palteozoic  rocks  and  detine  as  well  as  possiVde  the  dhierent 
formations  of  the  Cambro-Silurian,  but  the  country  being  so  much 
drift-covered,  it  is  very  hard,  if  not  impossible,  to  do  so  accurately. 

“A  pretty  good  deposit  of  bog  iron  ore  was  observed  in  the  county 
of  Joliette,  along  the  railway.  The  Canada  Iron  Furnace  Co.,  of  Rad¬ 
nor,  began  to  work  this  cleposit  last  July,  and  their  foreman  informed 
me  in  September,  1891,  that  he  thought  he  would  be  able  to  ship 
about  200  car  loads  of  the  ore  to  the  blast  furnace  in  Radnor  by  the 
fall. 

“  Prospecting  for  gold  in  the  Laurentian  system,  in  the  county  of 
Joliette,  has  been  going  on  for  years,  and  there  was  quite  an  excite¬ 
ment  created  in  the  town  of  Joliette  last  summer  about  a  gold  mine 
having  been  discovered  along  the  Brassard  or  Mattawin  road  at  a  place 
called  ‘  La  Barriere,’  in  the  unsurveyed  portion  of  the  township  of 
Courcelles.  This  place  was  opened  and  worked  by  a  company  styled ; 
‘  Compagnie  des  mines  d’or  de  Mattawin.’  In  the  repoi’t  of  the  Com¬ 
missioner  of  Crown  Lands  of  the  Province  of  Quebec  for  the  year  1890, 
Mr.  Obalski,  the  Government  mining  engineer,  speaking  of  it  says  ; 

“  ‘  From  the  latter  property,  several  samples  ta.ken  by  myself  in  a 
small  vein  a  few  inches  wide,  were  assayed  by  Messrs.  Ladoux  &  Co., 


44  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


New  York  assayers,  and  while  two  of  the  samples  gave  no  traces  of 
gold,  a  third  gave  the  following  result : — 

Gold,  1-83  oz.  per  ton  of  2,000  pounds. 

Silver,  2-65  oz.  do 

“I  collected  samples  from  the  mine  and  Mr.  Obalski  was  kind 
enough  to  give  me  some  of  the  quartz  of  which  Messrs.  Ladoux  &  Co. 
report  so  favourably,  and  these  samples  were  given  to  Mr.  Hoffmann, 
chemist  to  the  Geological  Survey,  to  analyze  and  were  found  by  him 
to  contain  only  a  trace  of  gold  and  no  silver. 

“  I  returned  to  Ottawa  on  the  6th  of  November,  having  during  the 
season  surveyed  315  miles  of  rivers,  lakes  and  roads,  viz.,  215  miles  of 
rivers  and  lakes  by  micrometer  and  100  miles  of  roads  by  pacing. 
Expenditure  for  the  season,  -$806.” 


Professor  Laflamme  was  requested  to  make  an  examination  of  cer¬ 
tain  portions  of  the  north-west  shore  of  the  St.  Lawrence,  between 
Malbaie  and  Tadousac  with  a  view  to  revise  and  complete  the  delinea¬ 
tion  of  the  geological  formations  in  that  district.  On  this  work  Pro¬ 
fessor  Laflamme  reports  as  follows  : — 

“The  Cambro-Silurian  formations,  so  often  seen  in  contact  with  the 
Archfean  rocks  along  this  coast,  are  generally  extremely  contorted. 
There  are  nearly  everywhere  traces  of  displacements  and  overturnings, 
in  which  respect  they  differ  widely  from  the  same  formations  as  found 
in  the  neighbourhood  of  Quebec  and  Lake  St.  John. 

“It  seems  to  me  that  these  perturbations,  the  complicated  positions 
of  the  beds,  the  numerous  fractures  met  with  on  all  sides,  might  well 
have  something  to  do  with  the  slight  earthquakes  which  occur  gener¬ 
ally  several  times  in  a  year  in  this  pai't  of  the  country. 

“  Prom  statistics  which  I  have  collected  on  the  spot,  these  seismic 
phenomena  have  at  present  a  tendency  to  diminish  in  intensity  and 
violence.  Yet  it  is  quite  probable  that  the  maximums  may  recur  from 
time  to  time,  at  intervals,  which  it  is  almost  impossible  to  determine 
precisely. 

“  Observations  on  the  earthquakes,  as  gathered  from  the  inhabitants, 
are  too  divergent  and  contradictory  to  give  any  assistance  in  locating 
the  centre  or  centres  of  disturbances. 

“  The  only  mineral  of  economic  importance  met  with  during  the 
exploration  is  limestone.  It  is  used  for  lime  and  for  building  stone. 
I  have  already  mentioned  in  my  last  year’s  report  the  sandstone  of 
Malbaie,  which  furnishes  excellent  building  material. 
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“  The  limestone  which  occurs  as  a  band  of  greater  or  less  width 
along  the  coast  disappears  completely  two  or  three  miles  below  Malbaie, 
Thence  to  Tadousac,  nothing  but  steep  banks  of  Laurentian  granite 
are  met  with.  The  general  aspect  of  the  country  is  absolutely  the  same 
as  along  the  Saguenay  shore,  and  the  mineral  composition  of  tlie  rocks 
in  both  places  is  identical. 

“  At  the  request  of  a  number  of  persons  I  have  examined  certain 
deposits  of  minerals  which  were  thought  to  be  of  value.  Unfortun¬ 
ately,  none  of  them  realized  the  hopes  conceived  of  them.” 


Mr.  Low,  assisted  by  Messrs.  H.  Y.  Russel,  B.A.Sc.,  A.  A.  Cole, 
B.A.,  and  J.  B.  de  Boucherville,  B.A.,  was  engaged  during  the  past 
summer  in  working  out  the  geology,  and  in  correcting  and  extending 
the  topography  of  that  part  of  the  N.W.-^  sheet  of  the  Eastern  Town¬ 
ships  map  between  its  eastern  boundary  and  the  St.  Maurice  river, 
comprising  the  southern  portions  of  the  counties  of  Champlain  and 
Portneuf. 

Mr.  Low  left  Ottawa  on  the  9th  of  June,  and  was  joined  in  Quebec 
by  Mr.  Russel,  where  a  few  days  were  spent  tracing  plans  in  the  Crown 
Lands  office  and  in  examining  the  rock  sections  on  the  north  side  of  the 
city.  The  boundary  of  the  anorthosite  area  which  extends  eastward 
from  behind  Chateau  Richer  to  beyond  Ste.  Anne  de  Beaupre,  was 
traced  to  the  limits  of  the  N.E.  sheet  of  the  map.  Men  having  been 
engaged  the  party  proceeded  to  Riviere  a  Pierre  station  on  the  Quebec 
and  Lake  St.  John  railway,  and  there  separated,  one  party,  under  Mr. 
Russel,  to  make  pace  surveys  of  the  roads  already  mapped  and  chain 
surveys  of  new  roads  ;  and  the  other  party,  consisting  of  Mr.  Low  and 
two  canoe  men,  to  examine  the  rocks  along  the  principal  water  courses. 

The  Batiscan  river  was  first  descended  from  Laurentides  station 
to  its  mouth.  The  rock  exposures  along  the  river  are  numerous  to 
within  three  miles  of  Ste.  Genevieve  where  the  country  becomes  low, 
and  the  river  banks  are  cut  out  of  deposits  of  stratified  clay  and  sand. 

Along  the  upper  part  of  the  river  the  rocks  are  tilted  at  high 
angles,  and  are  much  contorted  both  on  dip  and  sti-ike  ;  but  throuo-li- 
out  the  part  below  Notre  Dame  des  Anges  the  dips  are  quite  moderate 
and  are  almost  always  towards  the  east.  At  Notre  Dame  a  large  area 
of  massive  quartzite  is  seen,  having  a  breadth  of  over  one  thousand 
yards  ;  this  passes  gradually  into  a  light  coloured  quartzose  mica  gneiss 
on  both  sides.  Quartz  veins  penetrate  the  quartzite  and  hold  large 
crystals  of  a  light  coloured  mica,  along  with  black  tourmaline  and 
hornblende.  A  small  crystal  of  apatite  was  also  found  here.  Some  of 
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the  mica  is  large  enough  to  be  of  commercial  value,  but  is  often  con¬ 
siderably  crumpled.  The  St.  INIaurice  river  was  next  examined  from 
the  Grandes  Piles  to  its  mouth.  The  rocks  here  were  found  to  be  like 
those  of  the  lower  part  of  the  Batiscan  river  inclined  at  low  angles 
towards  the  east.  The  gneisses  have  a  more  basic  character  than  those 
to  the  eastward,  and  in  many  places  ilmenite  or  titanic  iron  ore  is  a 
constituent  mineral.  This  is  generally  found  in  small  grains  dissemin¬ 
ated  through  the  rock,  but  at  times  is  found  m  larger  masses,  chiefly 
in  pegmatite  veins.  White  and  red  crystalline  limestone  occurs  in 
small  bands  or  veins  in  several  places  near  the  Petites  Piles ;  it  is 
rendered  impure  by  a  large  mixture  of  green  pyroxene  and  yellow  mica. 

The  next  exploration  was  from  Lake  Edward  to  the  St.  Maurice 
river,  coming  out  on  that  stream  at  La  Tuque.  This  journey  was 
made  by  an  old  overgrown  portage  route  which  leaves  Lake  Edward 
on  its  west  side  opposite  the  Grand  Island,  traversing  five  small 
lakes  on  the  headwaters  of  the  Petite  Yermilon  river  and  five 
others  on  the  Petite  Bostonnais  river  into  Little  Wayagamack  lake, 
and  thence  by  Lake  \Vayagamack  and  the  latter  river  into  the  St. 
Maurice,  some  three  miles  below  La  Tuque.  The  ^Yayagamack  lakes 
are  fine  bodies  of  water,  the  smaller  having  a  shore  line  of  nine  miles, 
the  larger  of  twenty-six  miles  ;  both  lakes  are  surrounded  by  fine 
wooded  hills,  and  their  clear  water  is  full  of  large  trout. 

From  La  Tuque,  the  St.  Maurice  river  was  descended  to  the  Grandes 
Piles ;  numerous  bands  of  white  crystalline  limestone  were  noted  at 
different  points  along  the  river  occurring  in  a  basic  ferruginous  gneiss. 
The  largest  mass  of  this  limestone  is  found  in  the  second  range  in  the 
township  of  Polette,  two  miles  inland  from  the  river;  here  the  ex¬ 
posures  show  a  development  of  white  limestone  over  four  hundred 
yards  wide  which  is  said  to  extend  inland  some  three  miles  further. 
]\Iuch  of  this  limestone  is  fine-grained  and  free  from  impurities,  while 
the  remainder  is  coarser  grained  and  holds  reddish  mica,  green  pyr¬ 
oxene  and  traces  of  graphite.  Crystals  of  mica  are  said  to  have  been 
found  here,  but  no  specimens  of  it  that  would  be  of  economic  value 
were  seen. 

On  a  point  about  one  mile  above  the  mouth  of  the  Mattawin  river 
is  a  large  vein  of  dark  red  pegmatite  holding  masses  of  magnetite,  the 
only  known  locality  in  this  region  of  such  ore  free  from  titanic  acid. 

The  next  canoe  trip  was  taken  through  lakes  Long  and  Mekinac, 
the  last  being  a  fine  body  of  water  some  fourteen  miles  long  with 
perpendicular  cliffs  on  the  east  side,  rising  in  places  six  hundred  feet 
above  the  lake.  Its  water  is  clear  and  very  deep,  as  a  chance  sounding 
gave  two  hundred  and  sixty-five  feet.  The  cliff  on  the  east  side  gives 
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an  almost  uninterrupted  section,  which  shows  the  gneisses  to  be 
arranged  in  a  series  of  folds,  with  high  dips  to  the  westward  and  hjw 
ones  towards  the  east.  A  few  small  veins  of  crystalline  limestone 
were  seen  near  the  axes  of  the  anticlinals.  The  discharge  of  Lake 
Mekinac  was  followed  to  its  discharge  into  the  >St.  Maurice  river. 
On  the  north  side  of  the  IMekinac  river  and  along  a  tributary  flowing 
out  of  Trout  lake,  large  masses  of  iron  ore  have  been  found  in  a  dark 
greenish  red  gneiss  composed  chiefly  of  orthoclase  and  epidote,  but  as 
all  the  ore  yet  found  contains  a  large  percentage  of  titanic  acid  it  is 
practically  of  no  value.  Similar  ore  is  found  in  a  large  quartz  vein, 
on  the  west  side  of  the  St.  Maurice  river,  about  seven  miles  above 
the  Grandes  Piles  and  near  Lake  Bouchard,  in  the  Seigniory  of  Rad¬ 
nor,  also  in  the  township  of  Shawenegan,  and  aVjout  the  lakes  of  the 
Laurentide  Pishing  Club.  In  the  vein  at  Lake  Bouchard  a  small  mass 
of  apatite  was  found  associated  with  the  iron,  mica  and  pyi’oxene. 

On  the  6th  of  August  the  road  surveys  having  been  completed,  that 
party  was  disbanded,  Messrs.  Cole  and  Boucherville  returning  home 
and  Mr.  Russel  joining  in  the  canoe  work. 

The  Black  river  was  explored  from  the  crossing  of  the  Quebec  and 
Lake  St.  John  railway  as  far  as  its  junction  with  the  Ste.  Anne  river, 
and  then  a  trip  was  made  from  Lake  Edward  to  Lake  Batiscan  by 
way  of  the  Lac  des  Passes  route,  the  return  journey  being  down  the 
Eclair  river,  the  discharge  of  Lake  Batiscan. 

The  rock  sections  along  the  new  line  of  railway  from  Riviere  a 
Pierre  to  St.  Tite  junction  wei’e  next  examined  and  were  followed  by 
a  canoe  trip  through  lakes  Long  Masketsy  and  Roberge  to  the  head¬ 
waters  of  the  Eaux  Mortes  river,  which  was  descended  to  Lake  Mek¬ 
inac  ;  thence  a  portage  route  was  followed  through  Trout,  Sleigh, 
Castor  and  Batiscan  lakes  to  the  St.  Maurice.  The  remainder  of  the 
season  was  taken  up  visiting'  the  mineral  localities  of  the  region  and 
in  a  short  trip  up  the  Jacques  Cartier  river  for  a  more  detailed  exam¬ 
ination  of  some  of  the  rocks  exposed  in  the  adjacent  country. 

At  Lac  Tortue  the  Canada  Iron  Furnace  Company  have  lowered 
the  water  of  the  lake  some  four  feet,  and  as  the  lake  is  very  shallow 
with  slightly  sloping  banks,  a  large  area  is  laid  bare  around  its  edge, 
and  here  the  bog-iron  ore  which  has  been  formed  in  the  lake  as  flat  con¬ 
cretions  is  washed  out  of  the  surface  mud  with  hand  sieves,  while  the 
ore  in  the  deeper  part  of  the  lake  is  raised  by  a  dredge  which  carries 
three  rows  of  buckets  on  an  endless  belt. 

Apart  from  Lac  Tortue,  in  all  the  flat  country  about  Three  Rivers 
on  both  sides  of  the  St.  Lawrence,  bog-iron  ore  is  found  in  patches 
which  vary  from  three  to  eighteen  inches  in  thickness.  The  ore  is 
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gathered  by  the  farmers  from  their  lands,  and  brought  in  and  sold  at 
the  furnace.  As  iron  smelting  has  been  in  operation  about  Three 
Rivers  since  1737  the  supply  of  ore  in  the  vicinity  is  somewhat 
exhausted,  but  new  supplies  of  great  extent  have  been  found  about 
Gentilly,  opposite  Three  Rivers,  and  along  the  Joliette  branch  of  the 
Canadian  Pacific  railway,  so  that  enough  ore  will  be  forthcoming  to 
run  the  new  furnace  at  Radnor  which  will  have  a  capacity  of  thirty  to 
fifty  tons  a  day,  smelting  magnetite  from  St.  Jerome  along  with  the 
bog  ore. 

Ochre  is  a  common  mineral  in  this  part  of  the  province  and  is  at 
present  worked  in  two  localities  at  St.  Malo,  eight  miles  from  Three 
Rivers,  and  at  St.  Tite  junction  on  the  Piles  Branch  railway. 

At  St.  Malo  the  deposit  has  been  proven  across  twenty-two  lots  and 
in  width  from  one  hundred  to  three  hundred  yards,  with  a  depth  from 
one  to  twenty  feet.  At  St.  Tite  junction  the  ochre  occurs  in  twm 
gulleys  which  join,  and  run  into  the  St.  Maurice ;  the  ore  has  been 
proven  along  both  gulleys  for  nearly  half  a  mile  and  has  everywhere  a 
considerable  thickness. 

The  St.  Maurice  Metallic  Paint  Co.  and  the  Johnson  Paint  Co. 
have  furnaces  for  burning  the  ore  at  St.  Malo,  the  former  grinding  the 
burnt  material  at  Cap  Magdeleine  near  Three  Rivers,  the  latter  at 
Montreal.  At  St.  Tite  junction  a  furnace  and  grinding  mill  are  in 
course  of  erection  by  the  Radnor  Paint  Co.  During  the  summer 
upwards  of  five  hundred  and  fifty  miles  of  canoe  exploration  was 
accomplished  in  the  northern  portion  of  this  region,  together  with 
eighteen  miles  of  chained  and  four  hundred  and  eighty-three  miles  of 
paced  survey  along  the  roads  of  the  settled  southern  area.  Total  cost 
of  the  exploratioiT  $1,414.06. 


Mr.  Robert  Chalmers  left  Ottawa  on  the  6th  June  for  Xew  Bruns¬ 
wick  with  instructions  to  continue  the  detailed  survey  and  mapping 
of  the  superficial  deposits  in  the  counties  of  Westmoreland,  Kent, 
Albert  and  Northumberland,  and  the  investigation  of  the  glacial 
phenomena  connected  with  these  deposits.  The  following  is  his  report 
on  the  progress  of  this  work  : — 

“The  maritime  parts  of  this  area  have  now  been  pretty  thoroughly 
studied.  But  the  district  drained  by  the  south-west  Mii’amichi  river 
requires  further  exploration,  especially  that  portion  lying  to  the  west 
of  the  main  river,  and  another  season’s  work  will  be  necessary  to  com¬ 
plete  the  whole. 

“  A  great  part  of  the  area  examined  is  level  or  slightly  undulating, 
but  in  Albert  county  it  is  hilly  and  broken.  Around  the  head  of 


SELWYN 


SUMMARY  REPORTS. 


49  A 


the  Bay  of  Fundy  the  surface  is  diversified  by  ridges  whicli  attain  a 
height  of  from  200  to  400  feet.  Between  these,  tongues  of  salt  mar.sh 
extend  up  the  valleys.  These  marshes  are  a  characteristic  feature  of 
the  scenery. 

“The  surface  geology  of  this  part  of  New  Brunswick  is  of  profound 
interest;  and  the  glaciation  of  the^ isthmus  of  Chignecto,  in  its  relation 
to  that  of  the  mainland  of  New  Brunswick  and  of  Nova  Scotia,  is  of 
special  importance.  The  facts  when  studied  in  detail  will,  in  my  judg¬ 
ment,  show  the  action  of  floating  as  well  as  of  land-ice.  On  the  site 
of  the  marine  railway,  now  under  construction  across  the  isthmus,  and 
along  the  New  Brunswick  and  Prince  Edward  Island  railway,  the 
exposed  ledges  exhibit  strife  varying  from  S.  to  S.  50°  W.  (true  meri¬ 
dian).  These  have  been  produced  by  ice  moving  across  the  isthmus 
from  the  north-east.  And  as  no  high  land  exists  in  that  diiection 
nearer  than  Labrador  or  Newfoundland,  the  hypothesis  of  their  having 
been  caused  by  floating  ice  during  the  Pleistocene  subsidence  of  the 
land  here  seems  a  reasonable  one.  This  view  is  supported  by  the 
facts  respecting  the  glaciation  of  the  higher  grounds  on  both  sides  of 
the  isthmus.  In  Eastern  Albert  and  in  Westmoreland  and  Kent  coun¬ 
ties,  N.B.,  the  strife  indicate  ice  movements  directly  towards  the  Bay 
of  Fundy  and  Strait  of  Northumberland,  while  in  Cumberland  county, 
N.S.,  the  land-ice  appears  to  have  moved  down  the  slopes  westwardly 
towards  the  open  Bay  of  Fundy,  or  Pleistocene  sea,  then  forming  a 
strait  between  New  Brunswick  and  Nova  Scotia.  On  the  whole,  the 
district  is  one  offering  special  advantages  for  the  study  of  the  relative 
movements  of  land  and  floating  ice. 

“  An  increased  interest  was  given  to  the  study  of  glacial  phenomena 
and  Pleistocene  changes  of  level  by  the  visit  in  October  of  Baron  G.  de 
Geer,  a  member  of  the  Geological  Survey  of  Sweden,  who  is  actively 
engaged  in  similar  investigations  for  that  survey.  He  made  special 
investigations  in  New  Brunswick  respecting  the  height  of  the  Pleisto¬ 
cene  shore  line,  or,  as  he  terms  it  in  Scandinavia,  the  ‘marine  limit,’ 
and  by  independent  measurements  made  at  St.  John,  Moncton,  Bat¬ 
hurst  and  Dalhousie  junction  he  found  that  this  limit  of  the  marine 
beds,  as  laid  down  by  me,  is  approximately  correct.  The  hypothesis 
that  the  Pleistocene  upheaval  was  greater  in  New  Brunswick  than  in 
Nova  Scotia  was  sustained  by  observations  made  by  Mr.  Wilson  and 
myself  later  on.  East  of  Nappan  river,  N.S.,  we  discovered  a  well- 
defined  shore  line  135  feet  above  high  tide  level  and  traced  it  upwards 
of  four  miles.  The  importance  of  this  Pleistocene  ‘  marine  limit  ’  lies 
in  the  fact  that  when  the  land  was  at  this  level  (viz.,  225  feet  at  Mono- 
ton,  N.B.,  and  135  feet  at  Nappan,  N.S.,  lower  than  it  is  at  the  pre- 
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sent  day),  the  Bay  of  Fundy  would  be  connected  with  the  Straits  of 
Northumberland,  and,  consequently,  those  parts  of  the  isthmus  of 
Chignecto  on  which  strife  are  found  would  be  submerged  to  a  depth 
sufficiGnt  to  allow  floating  ice  to  pass  over  them. 

“  A  discovery  of  some  importance  made  by  Mr.  Wilson  was  that  of 
marine  fossils  in  the  boulder-clay  at  Negrotown  Point,  St.  John  Har¬ 
bour.  The  deposit  was  also  examined  by  Baron  de  Geer  and  myself. 

“The  recent  and  stratified  deposits  of  Westmoreland  and  Albert 
counties  are  varied  and  interesting,  and  those  of  tidal  origin,  viz., 
the  salt  marshes,  are  unique.  These  marshes  comprise,  in  Westmore¬ 
land  and  Albert  counties  alone,  an  area  of  35,000  acres,  and  have  long 
been  noted  for  their  fertility.  Of  late  years,  however,  they  have 
deteriorated.  This  remark  applies  more  especially  to  those  portions 
which  have  been  dyked  and  cropped  continuously  for  a  century  or 
more,  without  the  application  of  any  f-jrtilizing  material  to  the  soil, 
which  has,  in  consequence,  become  deficient  in  plant-food.  Lime  and 
wood  ashes  have  been  recommended  ;  but  improving  them  in  this  way 
is  slow  and  expensive.  A  scheme  inaugurated  by  the  more  intelligent 
farmers  of  Sackville  would,  if  systematically  carried  out,  be  more 
effective  and  economical,  viz.,  the  cutting  away  of  portions  of  the  dykes 
and  aboideaux  and  flooding  the  marshes  with  the  tidal  waters  of  the 
Tantramar  and  other  rivers,  which  flow  through  them.  The  tides, 
which  rise  high  enough  to  overflow  these  marshes,  if  the  dykes  were 
Broken,  carry  in  red  mud  and  deposit  it  on  their  surface.  This  is  an 
admirable  fertilizer,  its  efficiency  having  been  abundantly  proved  by 
the  experience  of  the  Sackffille  farmers.  This  system  of  improving 
them  will  probably  be  adopted  by  all  the  owners  of  exhausted  marsh 
lands  around  the  Bay  of  Fundy.  It  seems  the  natural  method  of 
restoring  them,  partially  at  least,  to  their  original  fertility. 

“The  depth  of  the  marsh  mud  is  variable,  but  increases  seaward. 
Immediately  underlying  it  is  a  layer  of  fossiliferous  blue  clay,  which 
rests  on  a  peat  or  forest  bed.  At  Aulac,  Intercolonial  railway,  the 
latter  attains  a  thickness  of  20  feet,  and  is  overlain  by  80  feet  of  marsh 
mud.  These  marsh  and  peat  beds  indicate,  therefore,  a  subsidence  of 
the  land  here  within  the  recent  period  of  about  80  feet.  Intelligent 
observers  inform  me  that  the  peat  or  forqst  bed  is  continuous  or  nearly 
,so,  throughout,  underlying  the  salt  marshes  everywhere. 

“  In  reference  to  the  soil  on  the  higher  grounds,  it  may  be  stated 
that  the  eastern  part  of  Westmoreland  county  comprises  some  of  the 
best  agricultural  lands  in  the  province.  Along  the  Petitcodiac  river 
there  are  also  fine  farming  tracts.  On  the  Millstone  Grit  area,  how- 
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ever,  the  soils  are  deficient  in  lime,  and  would  be  much  benefited  by 
frequent  applications  of  it. 

“In  Westmoreland  county,  the  forest  growth  is  recent,  except  in  a 
few  limited  areas.  The  more  extensively  wooded  portions  of  Albert 
and  Kent  counties  are,  however,  covered  by  the  original  forest,  which 
still  contains  large  spruce,  hemlock  and  hardwood  trees.  In  the  last- 
mentioned  county,  forest  fires  are  rapidly  desti’oying  the  timber  tracts. 

“The  materials  of  economic  importance  found  in  the  surface  deposits 
of  the  district  examined  may  now  be  briefly  referred  to. 

“Bog  -manganese  occurs  in  Albert  county,  near  the  Dawson  settle¬ 
ment.  On  a  branch  of  Meldona  creek,  an  extensive  bed  of  it  has  been 
opened  up,  and  a  branch  of  the  Albert  railway  constructed  to  it. 
Kilns  for  drying  the  material  have  also  been  erected.  This  deposit 
covers  about  25  acres  of  ground,  and  appears  to  be  quite  thick — in  one 
opening  the  thickness  being  26  feet.  The  ore  is  a  loose  amorphous 
mass,  which  can  readily  be  shovelled  up,  and  contains,  in  layers  and 
patches,  a  considerable  percentage  of  bog-iron  ore,  or  red  ochre.  In¬ 
deed,  very  little  of  the  material  appears  to  be  wholly  free  from  iron, 
though  large  portions  have  merely  a  trace  of  it.  The  deposit  lies  at 
the  foot  of  a  hill,  and  its  accumulation  there  appears  to  be  due  to 
springs.  These  are  still  running  down  the  hillside,  and,  doubtless,  the 
process  of  producing  bog-manganese  is  still  going  on.  Operations  have 
temporarily  ceased  at  this  mine.  Indications  of  other  and  similar  beds 
of  bog-manganese  have  been  met  with  at  the  base  of  this  hill  further 
west. 

“  Bog-iron  ore  was  found  on  the  south  side  of  Buctouche  Harbour, 
Kent  county,  occupying  an  area  of  several  acres.  Where  openings 
were  made  in  two  places,  the  deposit  showed  a  thickness  of  from  12 
to  15  inches. 

“Just  south  of  Richibucto  Head,  another  deposit  of  this  matei’ial 
was  observed,  but  its  extent  and  thickness  was  not  ascertained.  Boar- 
iron  ore  was  also  noticed  on  the  south  side  of  the  mouth  of  Kouchi- 
bouguac  river  by  Mr.  Wilson,  and  in  a  number  of  other  places.  No 
use  has  yet  been  made  of  it. 

“  Peat  bogs  occur  at  Richibucto  Head  inside  of  the  sand  beaches, 
also  along  the  Kent  Northern  railway  above  Kingston.  Two  bogs 
were  seen  along  the  Intercolonial  railway  between  Berey’s  Mills  and 
Canaan  stations.  Smaller  peat  bogs  were  noted  on  the  isthmus  of 
Chignecto,  and  in  numerous  other  places. 

“  Brick  kilns  are  in  operation  at  Lewisville,  near  Moncton,  and  at 
Folly  Point,  Westmoreland  county,  deposits  of  brick  clay  are  common 
in  many  parts  of  the  district. 
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“  Gravel  pits  have  been  opened  at  Albert,  on  the  Albert  railway  ; 
at  Memramcook  (gold  is  reported  to  have  been  found  in  the  latter)  ; 
at  Westmoreland  Ridge,  near  Aulac,  and  on  the  Kent  Korthern  rail¬ 
way,  near  IMill  Creek,  gravel  and  sand  deposits  are  quite  abundant  in 
the  district. 

“My  assistants  during  the  season  were  Messrs.  M  .  J.  M  ilson  and 
W.  D.  Matthew,  of  St.  John,  K.B.  Mr.  AYilson,  who  has  assisted  me 
during  part  of  four  seasons,  was  in  the  field  from  the  1st  of  July  to  the 
15th  of  August,  and  from  the  14th  of  October  to  the  close  of  field 
work,  on  the  20th  November.  Mr.  Matthews  was  with  me  from  the 
15th  of  June  to  the  24th  of  July.  Both  these  gentlemen  performed 
their  duties  in  every  respect  most  satisfactorily.  Mr.  M  ilson  and  I 
reached  Ottawa  on  the  2nd  of  December,  and  he  is  now  assisting  m 
the  preparation  of  the  maps  for  publication.” 

The  cost  of  the  season’s  work,  including  the  salaries  of  Messrs.  Mat¬ 
thew  and  Wilson,  to  the  15th  of  August,  is  $957.02. 


!Mr.  Fletcher  was  instructed  to  continue  the  work  of  previous  years 
in  Kova  Scotia.  He  left  Ottawa  for  the  field  on  the  17th  of  June  and 
returned  on  the  15th  of  December.  He  was  again  assisted,  during  the 
entire  season,  by  IMessrs.  M.  H.  McLeod  and  D.  I.  V .  Eaton,  and  dur¬ 
ing  several  months  by  Professor  Coldwell  and  ilessrs.  M  .  B.  Almon 
and  F.  A.  Coldwell. 

Mr.  Eaton,  wRo  was  for  some  days  employed  in  tracing  and  reducing 
plans  in  the  office  of  the  Iron  Company  at  Londonderry,  and  in  the 
Crown  Lands  Office  at  Halifax,  did  not  reach  Ottawa  until  the  24th 
of  December. 

Mr.  Fletcher’s  summary  of  the  season’s  field  work  is  as  follows  : — 

“The  observations  and  surveys  during  1891  were  chiefly  in  the 
counties  of  Colchester  and  Cumberland,  in  the  districts  of  Onslow, 
Londonderry,  Economy  and  Parrsboro’,  north  of  Cobequid  bay  and 
Minas  basin,  compi’ising  an  area  of  about  500  square  miles. 

“The  head  of  Cobequid  bay  presents  many  thousand  acres  of  dyked 
marshes  under  excellent  cultivation  and  the  upland  also  is  fertde. 
Xumerous  thriving,  pretty  villages  dot  the  low  shore  as  far  as  Economy, 
below  which  the  sceneiy  is  strikingly  wild  and  picturesque,  and  the 
coast  is  well  known  to  collectors  for  the  abundance  and  beauty  of  the 
rare  minerals  found  in  its  trap  formation,  no  part  of  the  world  except 
the  trap  district  of  India  being,  according  to  Professor  Marsh,  richer 
in  zeolites  than  the  shores  of  the  Bay  of  Fundy.  The  mountains  are 
for  the  most  part  under  forest  except  in  small  settlements  or  where 
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tracts  have  been  cleared  in  the  neighbourhood  of  the  Londonderry 
mines  to  furnish  charcoal  foi-  iron  smelting. 

“  The  geological  formations  are  the  extension  of  those  descriljed  in 
the  Summary  Reports  for  1889  and  1890,  comprising  Triassic,  Carboni¬ 
ferous  limestone,  Devonian  and  igneous  rocks ;  and  the  additional 
evidence  collected  greatly  strengthens  the  views  exjn'essed  in  tho.se 
reports  regarding  their  relations  to  one  another. 

“  Red,  soft,  crumbly  Triassic  sandstone  fringes  most  of  the  shore  as 
far  as  Five  Islands,  below  which  it  is  only  in  small  patches  where  pr(j- 
tected  from  the  fury  of  the  tides — which  rise  to  a  height  of  50  or  60 
feet,  with  currents  running  eight  miles  an  hour — by  imposing  precipi¬ 
tous  capes  and  islands  of  basalt  and  amygdaloid  built  up  in  line  sym¬ 
metrical  columns  or  worn  into  deep  caverns,  pointed  arches  and  lofty 
pinnacles. 

“  The  Carboniferous  limestone  appears  in  the  rivers  or  on  the  shore 
at  several  points  between  the  head  of  Cobequid  l:)ay  and  Economy. 
From  Swan  creek  to  the  mouth  of  Parrsboro’  river  it  rests  in  small 
patches  upon  Devonian  rocks  and  the  unconformity  of  these  two  series 
is  well  displayed  ;  the  former  having  the  usual  association  of  dai'k  grey 
and  red  soft  marl,  sandstone  and  conglomerate  with  gypsum  and  fossili- 
ferous  limestone,  while  the  latter  consist  of  crunipled  slates  ajrd  quartz¬ 
ites,  cut  by  igneous  dykes,  and  by  veins  of  limonite,  ankerite,  quartz, 
&c.,  but  full  of  fossil  plants  and  Naiadites.  From  another  uncon- 
formable  contact  immediately  west  of  Partridge  Island,  the  Carboni¬ 
ferous  limestone  rocks  occupy  most  of  the  shore  as  far  as  Port  Greville, 
presenting  remarkably  fine  illustrations  of  contorted  and  faulted  strata, 
some  of  which  have  been  greatly  disturbed  without  affecting  the  beds 
above  and  below.  Among  these  is  a  band  of  coaly  bituminous  shale, 
two  feet  thick,  full  of  fossil  plants,  Crustaceans  and  Naiadites.  Another 
belt  of  this  formation  extends  from  Phinney’s  brook  to  Spencer’s  island. 

“  The  Carboniferous  limestones  have  been  quarried  near  Partridge 
island  and  at  Clarke’s  Head.  At  another  quarry  at  Kirkhill,  two 
miles  and  a  half  noith-west  from  Parrsboro’,  a  dai'k  grey  flaggy  lime¬ 
stone,  in  a  nearly  vertical  attitude,  includes  lenticular  layers  of  coal, 
one  of  which  is  said  to  attain  a  thickness  of  two  feet  at  the  bottom  of 
a  shaft  75  feet  deep.  The  coal  ignites  readily,  burns  with  a  bright 
flame,  leaving  a  light  porous  coke  which  yields  a  quantity  of  whitish 
or  reddish  calcareous  ash.  Another  deposit  of  from  two  to  four  feet 
of  slaty  coal  at  Brookville  was  examined  in  1878  by  Mr.  Scott  Barlow. 
It  has  been  opened  by  sevei'al  pits  in  De  Wolf  brook,  a  shoi't  distance 
up  stream,  in  a  conglomerate  composed  of  pebbles  of  the  slates  and 
quartzites  of  the  adjoining  lirooks  and  of  the  shore,  interstratified 
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with  layers  of  soft  argillaceous  shale  fit  for  whetstones  and  whitish 
quartzose  sandstone.  Other  unimportant  discoveries  of  coal  have  been 
made  in  the  East  River  of  Five  Islands,  Great  Village  river  and  other 
streams. 

“The  Devonian  rocks  are  precisely  like  those  of  Riversdale,  Union, 
Stewiacke  and  the  coast  of  Hants  county,  described  in  the  Summary 
Report  for  1890.  Sir  Charles  Lyell  in  1843,  while  including  the  beds 
on  the  Shubenacadie  river  with  the  Carboniferous  limestone  formation, 
states  that  in  five  cases  where  Sir  J.  W.  Dawson  and  he  traced  the 
junction,  they  found  it  to  be  a  line  of  fault,  and  at  the  point  of  contact 
one  face  of  the  fault  was  in  every  case  formed  of  gypsum.  He  further 
states  that  this  is  not  in  a  rent  or  fissure,  but  seems  to  belong  to  the 
stratification  which  is  nearly  flat.  In  the  Cobequid  Hills,  and  also  at 
some  points  on  the  shore,  the  Devonian  rocks  are  intersected  by  masses 
of  syenite  and  diorite.  They  come  from  beneath  the  Lower  Carboni¬ 
ferous,  on  the  shore  between  Moose  creek  and  Partridge  island,  and 
again  between  Port  Greville  and  Phinney’s  brook,  where  they  are 
associated  with  a  mass  of  crystalline  limestone,  apparently  a  vein. 
The  iron  ores  of  Londonderry — which  give  employment  to  150  miners, 
and  yield  annually  about  40,000  tons  of  ore — of  Portapique  and  ISTortli 
rivers,  of  Birch  Hill  and  other  places,  are  also  in  these  rocks  as  well 
as  the  veins  of  quartz,  baryta,  limestone  and  dolomite  of  Londonderry, 
Five  Islands  and  Phinney’s  brook  ;  while  the  asbestos  (fibrous  horn¬ 
blende)  of  Lynn  and  Harrington  river,  and  the  altered  diorites  or 
serpentine,  and  the  felsites  of  New  Prospect  occur  among  the  asso¬ 
ciated  igneous  rocks. 

“  In  addition  to  the  fossils  mentioned  last  year  as  having  been 
obtained  from  the  Economy  river,  in  the  neighbourhood  of  the  gold  (?) 
mine  of  Peleg  brook,  numerous  stipes  of  ferns  resembling,  according 
to  Sir  J.  W.  Dawson,  Aneimites  acadica  of  the  Lower  Carboniferous, 
were  found  among  the  dark  slates  of  Murphy  brook. 

“  The  newer  or  Triassic  series  of  igneous  rocks  has  attracted  atten¬ 
tion  from  all  who  have  visited  this  district,  and  many  of  the  contacts 
with  the  Triassic  sandstone  and  other  rocks  have  been  minutely  de¬ 
scribed.  Along  the  line  of  junction  the  two  are  intimately  mixed  and 
angular  masses  of  both  are  cemented  into  a  sort  of  breccia  passing  into 
amygdaloid  with  cavities  filled  with  zeolites.  The  amygdaloid  contains 
magnetic  iron  ore  in  masses  and  veins  one  foot  wide  and  under,  exceed- 
ingly  irregular  in  their  course,  and  often  terminating  abruptly,  so  that 
little  dependence  can  be  placed  upon  them  for  mining  although  the 
ore  is  very  rich.  Of  this  nature  are  the  iron  ore  deposits  of  Gerrish 
Mountain,  Cape  Sharp  and  Cape  d’Or.  Native  copper  and  ores  of  this 
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metal  and  traces  of  manganese  ores  are  also  found  in  the  trap.  Collec¬ 
tions  of  its  characteristic  minerals  may  be  made  from  veins,  nodules 
and  geodes  at  Five  Islands,  Two  Islands,  Wasson’s  Blufi,  Partridge 
Island,  Cape  Sharp,  Spencer’s  Island,  Cape  d’Or  and  other  places.  The 
minerals  referred  to  comprise  amethyst  of  great  beauty  and  brilliancy, 
moss  and  fortification  agates  of  rich  colours  and  varied  surface,  red 
and  yellow  jasper,  pui'e  white  chalcedony  of  very  fine  texture  and 
smooth  surface,  well  adapted  for  cameos  and  other  ornaments,  and 
sometimes  curiously  zoned  or  marked  with  stripes  of  different  shades  of 
colour  ;  calcspar  in  rhombohedrons  or  of  the  dogtooth  variety  ;  zeolites, 
including  stilbite,  heulandite,  analcime,  laumonite,  thomsonite,  chaba- 
zite  and  other  species  in  beautiful  crystalline  aggregations  or  in  per¬ 
fect  distinct  crystals.  Asbestos  in  small  seams  is  found  at  Blue  Sack. 

“At  the  mouth  of  Fox  river  is  a  bank  of  fine  sand,  and  great 
accumulations  of  drift  sand,  gravel  and  clay  occur  in  this  region.” 

The  expenditure  on  the  season’s  explorations,  including  the  salaries 
of  all  assistants,  was  $1,430.66. 


Mr.  Faribault  continued  and  made  good  progress  with  the  very 
excellent  detailed  work  he  is  doing  in  mapping  the  structure  of  the 
o'old-bearinff  rocks  on  the  Atlantic  coast  of  FTova  Scotia  and  on  which 
he  furnishes  the  following  report  and  interesting  remarks.  Personal 
observation  enables  me  to  concur  in  the  opinion  he  expresses  both  as 
regards  the  correspondence  of  the  Quebec  gold-bearing  rocks  with  those 
of  Nova  Scotia,  and  also  as  regards  the  position  of  the  rich  leads  and 
their  relation  to  axial  folds.  The  latter,  if  correct,  must  prove  of  the 
greatest  practical  importance  if  intelligently  applied  in  the  further 
development  of  gold  mining  in  Nova  Scotia  and  also  in  directing  pros¬ 
pecting  for  veins  in  the  alluvial  fields  in  Quebec. 

“  On  the  way  to  Nova  Scotia,  I  took  occasion  to  visit  the  Little 
Ditton  gold  district  in  the  Eastern  Townships  of  Quebec,  with  the  view 
of  comparing  the  Lower  Cambrian  rocks  there  with  the  auriferous 
series  of  Nova  Scotia.  Like  all  those  who  have  examined  both  locali¬ 
ties,  I  have  no  doubt  that  these  auriferous  rocks  are  of  the  same  age. 
The  Little  Ditton  rocks  like  those  of  Nova  Scotia  may  be  divided  into 
two  distinct  groups,  a  lower  or  quartzite  group  and  an  upper  or  gra¬ 
phitic  ferruginous  slate  group.  They  present  the  same  lithological 
character  as  the  two  groups  in  Nova  Scotia,  and  there  are  good  reasons 
to  believe  that  the  gold  of  the  Ditton  alluvial  deposits  is  derived,  as 
in  Nova  Scotia,  from  numerous  quartz  veins  which  run  along  the  sharp 
anticlinal  axes  into  which  these  rocks  have  been  folded.  Although  a 
great  deal  may  be  expected  of  the  deep  deposits  of  the  old  rivers  which 
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have  not  yet  been  worked,  the  future  of  the  gold  mining  industry  in 
Quebec  must  as  elsewhere  lie  in  the  working  of  the  solid  veinstone. 

“  The  section  surveyed  this  season  in  Nova  Scotia  lies  westward  of 
that  surveyed  in  1889  and  1890,  and  extends  along  the  sea  shore  from 
Porter’s  lake  to  Halifax  harbour,  and  northerly  to  the  Shubenacadie 
and  St.  Andrew’s  rivers,  covering  an  area  of  .305  squares  miles  in  Hali¬ 
fax  county  and  70  squares  miles  in  Colchester  county.  Besides  this, 
Mr.  Eaton  surveyed  130  miles  of  roads  in  Hants  county  to  be  used  as 
tie-lines  in  next  year’s  contemplated  work. 

“  The  greater  part  of  the  region  is  occupied  by  the  auriferous  Lower 
Cambrian  rocks  cut  by  the  western  end  of  the  belt  of  granite  exam¬ 
ined  last  year  which  extends  to  within  two  miles  east  of  AVaverley, 
and  also  by  a  small  granite  mass  three  miles  north  of  ^yaverley.  In 
the  northern  portion,  the  gold-bearing  rocks  are  overlain  by  the  Lower 
Carboniferous  formation  along  the  valleys  of  the  Shubenacadie,  Gay’s 
and  St.  Andrew’s  rivers  and  a  few  of  th?ir  tributaries. 

“  Two  or  three  beds  of  dolomitic  limestone  from  six  inches  to  four 
feet  thick  were  found  at  various  places  at  the  bottom  of.  the  upper 
graphitic  ferruginous  slate  group,  between  layers  of  greenish  talcose 
slate.  These  beds  may  contain  fossils,  but  search  made  for  them  has 
so  far  proved  unsuccessful. 

“  The  anticlinal  axes  were  minutely  examined  and  traced,  as  in  for¬ 
mer  years,  on  account  of  their  close  relation  to  the  auriferous  belts. 
Within  the  region  examined,  the  geological  structure  of  the  gold  dis¬ 
trict  of  Lawrencetown,  Montague,  Waverley  and  Oldham  was  carefully 
studied.  Lawrencetown  has  been  but  little  worked.  The  yield  of  the 
three  other  districts  has  been  as  follows  : — 


Districts. 

Yield  for 
1890. 

Total  Yield  from 
1862  to  1891. 

Montague . 

2,263 

32,581 

Oldham . 

2,775 

41,242 

Waverley . 

403 

53,874 

Total  in  Nova  Scotia. .  . 

24,358 

506,675 

“  Special  attention  was  given  to  the  gold  district  of  Oldham,  it  being 
a  typical  district,  worked  to  a  great  extent  and  exposing  to  great  ad¬ 
vantage  the  quartz  leads,  all  of  which  were  prospected  by  means  of 
surface  trenches  on  account  of  the  small  thickness  of  the  drift.  A 
detailed  geological  map  of  this  district,  on  a  scale  of  500  feet  to  one 
inch,  with  sections,  was  compiled  on  the  ground.  It  shows  the  elliptical 
structure  of  the  anticlinal  fold,  with  all  the  known  quartz  veins,  both 
interbedded  and  transverse,  and  also  the  numerous  faults  affecting 
them,  and  proves  clearly  that  the  richness  of  a  lead  depends  altogether 
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on  its  position  and  relation  to  the  structure  of  the  elliptical  dome  of 
the  fold  to  which  it  owes  its  origin.  In  this  work  I  am  specially 
indebted  to  Mr.  J.  E.  Hardman,  B.Sc.,  M.E.,  manager  of  gold-mining 
properties  in  Oldham  and  Waverley,  for  much  valuable  information 
which  his  great  experience  in  gold-mining  enabled  him  to  give. 

“  Auriferous  leads  have  also  been  prospected  at  Elmsdale,  South  East 
Passage,  and  othei-  places  along  anticlinal  axes  ;  and  traces  of  anti¬ 
mony  ore  are  reported  to  have  been  found  at  Wyse’s  Corner. 

“  Some  facts  which  have  an  important  beaiing  upon  the  question  of 
deep  mining,  may  here  be  introduced,  in  view  of  the  great  interest 
taken  at  present  by  the  mining  community  in  the  subject.  From  a 
study  of  the  districts  east  of  Halifax,  and  especially  of  that  of  Oldham, 
it  is  plain  that  whenever  an  interbedded  lead  is  followed  some  dis¬ 
tance  on  the  surface,  or  to  great  depths,  its  relation  to  the  axis  of  the 
anticlinal,  and  consequently  to  the  stratigi-aphy  of  the  fold,  is  con¬ 
stantly  changing,  and  its  size  and  workable  value  must  consequently 
be  affected  ;  so  that  it  is  improbaljle  that  a  lead  found  lich  and  of  good 
size  on  the  surface  can  be  followed  profitably  to  great  depths.  The 
limit  of  depth  may  vary  from  a  few  feet  to  400  or  800  feet  accoi’ding 
to  the  structure  of  the  anticlinal  fold,  the  position  of  the  lead  and  the 
extent  to  which  it  has  been  denuded.  The  problem  of  deep  mining 
seems  thus  to  depend  on  the  location  of  a  zone  of  rocks  containing  the 
parts  of  the  leads  which  are  of  sufficient  richness,  because  they  keep 
the  same  relative  position  to  the  axis  of  the  anticlinal.  In  most  of 
the  districts  the  zone  of  rich  leads  has  the  anticlinal  axis  for  its  centre, 
and  it  is  probably  the  centre  of  the  auriferous  zone  to  a  depth  practi¬ 
cally  unlimited.  Such  is  the  case  in  the  eastern  part  of  the  province, 
at  Seal  Harbour,  Isaac’s  Harbour,  Goldenville,  Harrigan  Cove,  Salmon 
River,  Fifteen  Mile  Stream,  Killag,  Mooseland,  Moose  River,  Caribou, 
Gold  River,  Lawrencetown,  Waverley  and  Oldham.  In  the  few  other 
districts  where  the  auriferous  zone  is  worked  only  on  the  north  or 
south  side  of  the  anticlinal,  the  zone  would,  for  the  same  reason,  be 
parallel  to  the  axis  of  the  anticlinal  to  an  inaccessible  depth,  as  in  Isaac’s 
Harbour,  Wine  Harbour,  Beaver  Dam,  Tangier  and  Lake  Catcha. 

“  I  would,  therefore,  strongly  recommend  that  deep  pei’pendicular 
shafts  be  sunk  on  the  anticlinals,  and  that  cross-cuts  be  driven  on  both 
sides  at  various  depths  to  test  leads  which  do  not  cro]?  out  to  the  sur¬ 
face,  many  of  which  would  probably  prove  very  rich,  as  they  would  be 
cut  in  their  most  favourable  stratigraphical  position  and  could  easily 
be  worked  by  means  of  levels  and  overhead  stoping  from  the  cross-cuts 
and  the  one  perpendicular  shaft.  This  system  might  be  adopted  with 
advantage  at  the  North  Star  property  of  Isaac’s  Harbour,  at  Golden- 
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ville,  where  both  sides  of  the  anticlinal  have  been  worked  from  500  to 
600  feet  deep  and  abandoned,  but  the  middle  of  the  auriferous  zone 
has  never  been  tried;  at  Fifteen  Mile  Stream,  in  the  vicinity  of  the 
Serpent  lead;  at  Moose  River,  where  Mr.  D.  Tonquoy  has  his  main 
shaft ;  at  W averley,  on  the  east  and  west  side ;  and  at  Oldham,  west 
of  the  Black  brook.  No  such  systematic  workings  have,  however,  yet 
been  undertaken  in  Nova  Scotia,  that  I  know  of,  except  in  Oldham, 
where  Mr.  J.  E.  Hardman  began  last  summer  to  sink  a  perpendicular 
shaft  on  the  anticlinal  dome.  The  result  of  his  undertaking  is  awaited 
with  great  interest. 

“  The  pay  streak  of  the  leads  in  different  districts  is  also  a  subject 
of  great  importance  to  miners,  but,  unfortunately,  the  data  necessary 
to  draw  conclusions  are  very  meagre,  as  in  most  of  the  mines,  especi¬ 
ally  in  old  workings,  no  systematic  records  of  the  yield  of  different 
parts  of  the  leads  have  been  kept.  I  hope,  however,  to  be  able  to 
throw  some  light  on  the  subject  from  the  notes  I  have  gathered  this 
summer. 

“  The  materials  of  economic  importance  met  with  in  the  Lower  Car¬ 
boniferous  comprise  chiefly  unexhaustible  and  valuable  deposits  of  lime¬ 
stone  and  gypsum.  One  belt  of  fine  grey  limestone  at  Gay’s  River 
Corner  carries  a  good  percentage  of  argentiferous  galena ;  it  runs  east 
and  west,  rests  unconformably  upon  the  lower  quartzite  group,  was 
worked  some  years  ago  where  the  south-west  branch  of  Gay’s  river 
crosses  it,  and  also  prospected  last  summer  at  Carroll’s  corner,  where 
some  mining  areas  were  taken  up. 

“  The  gold  district  of  Gay’s  river  was  reopened  last  spring  by  the 
Cole  Stream  Gold  Mining  Company,  who  put  up  an  extensive  50 
stamps  steam  mill  and  other  large  buildings.  They  sank  a  shaft, 
immediately  north  of  Daniel  McDonald’s  old  works,  which  gave  the 
following  section  of  the  Lower  Carboniferous  : — 

Feet. 

Surface  drift .  20 

Conglomerate  containing  gypsum,  non-auriferous  ...  35 

Coarse  sandstone .  2 

Auriferous,  irregular  conglomerate .  8 

“  This  lower  auriferous  conglomerate  is  wholly  composed  of  debris 

of  the  adjacent  Lower  Cambrian  rocks,  apparently  in  an  old  river  bed, 
and  rests  on  the  lower  graphitic  ferruginous  slate  group.  Beds  of 
conglomerate  similarly  situated  along  the  northern  boundary  of  the 
gold-bearing  rocks  may  prove  sufficiently  rich  to  be  worked,  but  the 
great  excitement  caused  two  years  ago  by  exaggerated  reports  of  dis¬ 
coveries  of  gold  in  various  places,  remote  from  the  gold-bearing  rocks, 
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have  led  a  great  many  to  take  up  valueless  ground.  (See  Summary 
Report  for  1890,  page  41.) 

“  The  clay  deposits  on  the  Shubenacadie  river,  between  Enfield  and 
Shubenacadie  railway  stations,  are  well-known  for  their  superiority  for 
brick  making,  and  brick  yards  have  been  in  operation  along  the  river 
bank  for  a  great  many  years. 

“  Sand  from  the  Dutch  settlement  is  also  used  in  New  Glasgow  for 
the  manufacture  of  the  best  quality  of  glass  and  for  moulding  pur¬ 
poses. 

“  I  was  ably  assisted,  as  in  previous  years,  by  Messrs.  Archie  Cameron 
and  J.  McG.  Cruickshanks,  for  six  months.  I  had  also  Mr.  D.  I.  V. 
Eaton  some  two  months  surveying  roads,  and  Mr.  Walter  C.  Adams 
for  two  months. 

“  The  season’s  work  extended  till  25th  December,  and  the  expen¬ 
diture  entailed,  including  salaries  of  all  assistants,  is  $1,420.” 


From  the  17th  of  July  to  the  1st  of  October  Professor  Bailey, 
assisted  by  Mr.  Lee  Street,  continued  the  examination  and  survey  in 
south-western  Nova  Scotia  which  was  commenced  in  1890,  and  on  this 
he  reports  as  follows  : — 

“  The  earlier  part  of  the  season  was  devoted  to  the  examination  of 
portions  of  Queen’s  and  Shelburne  counties  for  the  exploration  of  wdiich 
there  had  not  been  sufficient  time  during  the  previous  season.  These 
include  a  large  part  of  the  district  traversed  by  the  Port  Medway 
river  ;  the  Liverpool  river  from  Lake  Rossignol  to  Liverpool ;  Fairy 
lake,  Tobeatic  lake.  Lake  Rossignol  and  the  associated  smaller  lakes  ; 
the  Shelburne  river.  Broad  river,  the  Roseway  and  the  Clyde  together 
with  several  islands  off  the  coast.  Particular  attention  was  also  paid, 
in  accordance  with  your  instructions,  to  the  determination  of  the  posi¬ 
tion  and  extent  of  the  various  areas  of  granite  associated  with  the 
Cambrian  rocks  both  along  the  coast  and  in  the  interior  of  the  counties 
named. 

“  In  the  prosecution  of  this  work  it  was  found  necessary,  in  conse¬ 
quence  of  the  very  irregular  boundaries  of  the  counties,  as  well  as  from 
other  considerations,  to  extend  the  observations  in  some  instances 
beyond  the  limits  of  Queen’s  and  Shelburne  to  which  they  had  pre¬ 
viously  been  confined.  A  portion  of  the  season  was  accordingly  devoted 
to  the  examination  of  those  parts  of  Lunenburg,  Annapolis  and  Yar¬ 
mouth  counties  which  are  immediately  adjacent  to  those  last  men¬ 
tioned. 


60  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


“  The  results  obtained  in  these  explorations,  together  with  those 
of  the  previous  season,  have  been  embodied  in  a  report  which  will  be 
immediately  submitted.  In  attempting,  however,  to  prepare  a  map 
to  accompany  this  report,  great  difficulty  has  been  experienced  from 
the  great  want  of  accordance  shown  by  the  county  maps  upon  which 
the  field  investigations  are  based.  Not  only  do  these  differ  in  the 
position  of  lakes  and  rivers,  and  show  numerous  omissions,  but  even 
the  same  county  lines  upon  adjoining  maps,  such  as  those  of  Shelburne 
and  Yarmouth,  though  drawn  upon  the  same  scale,  differ  widely  both 
in  length  and  direction.  Large  tracts  have,  indeed,  never  been  sur¬ 
veyed,  and  there  does  not  appear  to  exist  at  present  any  materials 
from  which  anything  like  an  accurate  topographical  map  of  the  region 
can  be  constructed.  The  roads  in  the  several  counties  which  have 
been  measured  by  odometer  are  fairly  accurate,  but  a  certain  number 
of  tie-lines,  at  least,  are  required  to  check  the  latter.  Such  maps  as 
could  be  constructed  from  the  data  'available  will  be  submitted  with 
the  report.” 


Work  under  the  division  of  Mineral  Statistics  and  Mines  was  con¬ 
tinued  by  Mr.  E.  D.  Ingall,  assisted  by  Mr.  H.  P.  Brumell  in  the 
general  work  of  the  division,  and  by  Mr.  James  White,  who  was  en¬ 
gaged  in  making  mining  surveys  in  the  iron  and  phosphate  regions 
near  the  Kingston  and  Pembroke  railway. 

On  the/ progress  of  the  work  under  his  charge,  Mr.  Ingall  furnishes 
the  following  notes  : — 

“  During  last  winter  Mr.  Brumell  and  myself  were  occupied  with 
the  usual  work  connected  with  the  collecting  of  mining  information, 
statistical  and  otherwise,  for  the  annual  report,  and  with  the  com¬ 
pilation  and  writing  up  of  the  same  for  publication.  Besides  this 
the  usual  preliminary  summary  statement  of  mineral  production  for 
1890  was  made  up  and  issued  in  April.  As  far  as  the  office  routine 
connected  with  the  above  work  would  permit,  advancement  was  made 
with  the  comjiletion  of  a  directory  of  mineral  occurrences,  and 
the  representation  of  such  occurrences  on  maps,  several  of 
which  are  now  almost  complete.  In  answer  to  inquiries  a  numbei  of 
‘  memoranda  of  information  ’  have  been  issued,  often  embodying  mate¬ 
rial  the  collection  of  which  occupied  in  the  aggregate  much  time. 

“  Mr.  "White  has  been  engaged  plotting  his  surveys  and  preparing  the 
maps  for  publication  required  before  the  geological  investigation  of 
the  Riviere  du  Lievre  phosphate  deposits  could  be  completed. 

“  These  maps  being  available  for  use,  it  was  considered  advisable 
that  I  should  during  the  summer,  and  as  far  as  time  permitted,  attempt 
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the  further  held  studies  such  as  to  enable  a  report  to  be  issued  em¬ 
bodying  the  results  of  these  and  previous  investigations,  which  had  been 
necessarily  interrupted  for  some  time  on  account  of  the  pressure  of 
other  work. 

“Before  commencing  this  work,  however,  an  effort  was  made  to 
publish  the  annual  report  several  months  earlier  than  usual. 
All  arrangements  were  made  and  the  held  work  was  set  aside 
for  that  purpose,  but  meeting  with  insurmountable  difficulties 
in  connection  with  the  printing,  this  intention  had  to  be  abandoned. 
The  commencement  of  the  held  work  was  delayed  until  the  12th 
August,  much  hne  weather  was  lost,  and  its  continuance  was  necessi- 
tated  as  late  as  the  27th  of  November  in  order  to  comi^lete  the  hrst 
sheet  of  the  map  of  the  du  Lievre  phosphate  district. 

“  During  the  above  mentioned  period  the  work  done  was  altogether 
concentrated  in  the  valley  of  the  Riviere  du  Lievre.  The  details  of  the 
pyroxenite  belt  on  which  are  situated  the  High  Rock,  Union  and  other 
mines,  had  been  as  far  as  possible  worked  out  during  previous  sea¬ 
sons.  Recent  developments,  however,  gave  facilities  for  the  exten¬ 
sion  of  this  work,  and  this  belt  was  followed  to  the  northern  limits  of 
the  map,  the  High  Falls  mine. 

“  Most  of  the  season,  however,  was  spent  in  the  study  of  the  group 
of  mines  situated  on  the  Little  Rapids  belt,  and  at  the  Emerald  mine, 
all  of  which  had  necessarily  received  but  limited  attention  before. 
The  Little  Rapids  belt  was  traced  for  several  miles  with  a 
view  to  obtain  another  instance  of  the  continuity  of  these  pyroxenite 
belts.  Special  attention  was  paid  to  the  details  of  the  rock  structure, 
where  the  extensive  and  numerous  exposures  ai'ound  the  work¬ 
ings,  gave  a  chance  to  accomplish  this. 

“  The  phenomena  encountered  being  read  by  the  light  of  the  know¬ 
ledge  of  the  rocks  of  the  district  obtained  during  past  seasons, 
presented  many  interesting  points  which  will  be  set  forth  in  the 
detailed  report. 

“  During  the  latter  part  of  the  season  I  received  very  efficient  aid 
from  Mr.  M.  A.  Bucke,  who  not  only  made  topographical  surveys 
around  the  mines,  but  also  assisted  generally  in  the  geological  work 
and  rendered  good  service  in  the  delineation  of  the  rock  areas. 

“  Owing  to  the  fact  that  my  own  time  was  largely  occupied  during 
the  summer  and  autumn  in  the  above  mentioned  work,  the  held  work 
connected  with  the  collection  of  statistical  and  other  information 
of  a  general  kind,  was  necessarily  intrusted  to  Mr.  Brumell. 
During  the  summer  he  was  engaged  as  in  former  years. 
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in  visiting  sundry  mining  districts  in  order  to  ascertain  the  extent 
and  condition  of  the  industries  at  these  points.  These  examinations 
were  principally  confined  to  the  provinces  of  New  Brunswick  and 
Ontario,  and  may  be  summarized  as  follows  : — 

“  In  New  Brunswick  the  following  points  were  visited  and  investi¬ 
gations  made  : — 

“  Gloucester  county. — Development  work  was  being  actively  prose¬ 
cuted  on  a  vein  of  argentiferous  galena  by  Messrs.  Payne  and  Ellis,  of 
Bathurst.  The  vein  is  on  Rocky  brook,  a  branch  of  the  Midstream. 
Work  had  also  been  done  on  a  deposit  of  magnetic  iron  ore  in  the  same 
vicinity. 

“  Albert  county. — Investigations  were  made  in  the  southern  part  of 
this  county,  where  a  considerable  amount  of  prospecting  was  being 
carried  on,  notably  around  Shepody  mountain  and  to  the  westward, 
where  on  Sawmill  creek  a  bed  of  mica-schist,  said  to  contain  gold,  had 
been  opened  up.  Work  was  being  carried  on  as  in  previous  years  at 
the  gypsum  quarries  of  the  Albert  Manufacturing  Company,  at  Hills¬ 
boro’  and  E.  W.  Lynd’s,  at  Hopewell.  Operations  had  ceased  at 
the  Crimora  Manganese  Company’s  property  in  Dawson  settlement. 
A  small  amount  of  work  had  been  done  at  Gawland  mountain,  without, 
however,  sufficiently  promising  results  to  warrant  further  operations. 

“  King’s  county. — The  manganese  property  at  Markham ville  was 
still  being  operated,  and  although  smaller  quantities  of  ore  were  being 
obtained,  active  prospecting  was  being  carried  on  by  means  of  diamond 
drills.  The  manganese  mine  at  Jordan  mountain  was  idle.  At  Nam- 
vigewauk  prospecting  had  been  carried  on-  to  prove  the  gold  bear- 
ng  character  of  the  conglomerate  ridges  of  the  vicinity.  This  work 
had  been  done  under  the  auspices  of  the  New  Brunswick  Mineral 
Developing  Company. 

“  St.  John  county. — A  new  plumbago  property  has  been  opened  up 
at  St.  John,  and  a  considerable  amount  shipped. 

“  Victoria  county. — Gypsum  quarrying  on  the  Tobique  was  being 
carried  on  as  in  former  years. 

“Carleton  county. — Apparently  fruitless  efforts  were  being  made  at 
the  Britton  mine,  Woodstock,  in  search  of  the  gold  and  silver  promised 
by  several  assays  made  of  picked  specimens. 

“  Charlotte  county. — Considerable  work  had  been  done  in  prospect¬ 
ing  for  nickeliferous  pyrrhotite  on  several  bodies  of  which  small  shafts 
have  been  sunk. 

“Throughout  the  province  there  seems  to  have  been  a  general 
reffival  of  interest  in  mining  matters. 
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“  Visits  were  also  made  to  various  parts  of  the  province  in  search  of 
further  information  relating  to  structural  materials. 

“  In  Ontario,  west  of  Toronto,  visits  were  made  to  several  central 
points  for  the  collection  of  data  regarding  structural  materials,  petro¬ 
leum  and  salt,  as  well  as  to  Essex  and  Welland  counties  where 
boring  operations  in  search  of  natural  gas  and  petroleum  were  being 
actively  carried  on. 

“  In  Hastings  county,  mining  had  been  commenced  by  the  South 
South  Africa  General  and  Developing  Company,  on  a  rich  gold  property 
in  Belmont  township,  and  on  a  deposit  of  magnetite  in  the  same  town¬ 
ship  by  the  Belmont  Bessemer  Ore  Company  of  New  York.  At  Belle¬ 
ville  unsuccessful  efforts  had  been  made  to  obtain  natural  gas  by 
boring. 

“  Mr.  J.  White’s  surveys  in  the  Kingston  and  Pembroke  railway 
district,  already  mentioned,  were  continued  with  a  view  to  illusti-ating 
the  mineral  developments  there.  To  this  end  it  is  proposed  to  make 
detailed  surveys  of  the  chief  mines  and  also  the  roads  and  other  topo¬ 
graphical  features  serving  to  show  the  conditions  of  economic  mining 
development  in  the  district. 

“  During  the  summer,  surveys  were  made  of  the  roads  in  the  northern 
part  of  the  district  with  odometer  and  compass.  The  principal 
iron  and  phosphate  mines  were  mapped,  but  otherwise  the  time  at 
disposal  and  the  nature  of  the  country  did  not  permit  of  any  very 
accurate  or  detailed  topographical  work.  As  the  iron  mines  had  been 
closed  for  some  time,  the  pits  and  underground  workings  were  all  full 
of  water  and  any  information  relating  to  them  had  to  be  gleaned  from 
outside  sources.  Another  season’s  work  will  be  necessary  to  complete 
the  information  for  the  map.  During  the  past  year  no  iron  ore  was 
raised  in  the  district  and  but  little  phosphate,  nearly  all  the  mines  pro¬ 
ducing  the  latter  closing  down  in  J uly  and  August. 

“  Mr.  White’s  field  work  was  begun  on  the  17th  of  July  and  com¬ 
pleted  on  the  9th  of  October.” 

Since  their  return  from  the  field,  Mr.  Ingall  and  Mr.  Brumell  have  been 
occupied  with  the  usual  routine  and  with  the  detail  of  the  office 
work  connected  with  the  material  for  the  Annual  Report.  Mr. 
White  has  been  engaged  since  his  return  in  making  addi¬ 
tions  and  corrections  to  the  topographical  sheets  of  the  map  of  the 
Riviere  du  Lievre  district,  which  were  rendered  possible  as  the  result 
of  surveys  made  during  the  summer.  The  manuscripts  of  these  are  now 
complete,  and  the  engraving  of  the  upper  half  is  nearly  finished,  so 
that  the  topographical  edition  should  be  shortly  available.  The  geo- 
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logical  notes  for  these  must  await  the  elaboration  of  the  material 

o 

resulting  from  the  field  studies,  but  will  be  proceeded  with  as  soon  as 
possible. 

The  expenditure  for  field  work  in  connection  with  the  above  surveys 
and  examinations  was  as  follows  : — Mr.  E.  D.  Ingall,  $772.70  ;  Mr. 
H.  P.  Brumell,  $771.88  ;  Mr.  J.  White,  $984.96. 


Chemistry^  and  Mineralogyl 

Reporting  on  the  work  of  this  division,  Mr.  Hofimann  says  ; 

“The  work  in  the  chemical  laboratory  during  (the  past  year,  has 
been  carried  out  upon  the  same  lines  ,as  those  heretofore  followed.  It 
was  chiefly  confined  to  the  examination  and  analysis  of  such  minerals, 
&c.,  &c.,  as  were  considered  likely  to  prove  of  economic  value  and 
importance.  The  ground  covered  included  : — 

“  1.  Analyses  of  fuels,  comprising  a  semi-anthracite  and  coals  from 
various  localities  in  British  Columbia,  all  of  which  proved  to  be  of 
excellent  quality. 

“  2.  Analyses  of  mineral  waters  and  brines.  Of  the  former,  some 
of  those  from  British  Columbia  may  not  improbably,  judging  from  the 
results  of  a  qualitative  analysis,  prove  of  therapeutic  value.  Some  of 
the  latter  belonged  to,  and  constituted  the  last  of,  a  series  of  saline 
waters — the  examination  of  which  had  been  commenced  in  the  pi’e- 
vious  year — representing  all  the  principal  salt-springs  on  Swan  and 
Winnipegosis  lakes  in  the  proYunce  of  INIanitoba,  and  on  the  Red  Deer 
river,  district  of  Saskatchewan,  North-west  Territory.  The  object  of 
the  inquiry  was.  to  ascertain  if  these  brines  could  be  advantageously 
used  for  the  manufacture  of  salt. 

“  3.  Analyses  of  limestones  and  dolomites.  In  continuation  of  the 
series  of  analyses  of  limestones  and  dolomites  already  carried  out  in 
connection  with  an  inquiry  into  the  individual  merits  of  a  number  of 
these  stones — from  various  localities — for  structural  purposes  and  suit¬ 
ability  as  a  flux  in  smelting  iron  and  lead  ores  or  as  a  glass-making 
material. 

“  4.  Analyses  of  nickel  and  cobalt  ores.  The  greater  number  of  the 
specimens  examined  consisted  of  pyrrhotite  from  various  localities  in 
the  districts  of  Nipissing  and  Algoma,  province  of  Ontario.  These 
were  all  found  to  contain  a  satisfactory  percentage  of  nickel.  A.  pyr- 
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rhotite  from  what  is  reported  to  be  an  extensive  deposit,  in  Charlotte 
county,  New  Brunswick,  Avas  also  examined  and  found  to  contain  1-72 
per  cent  nickel,  0‘16  per  cent  cobalt,  and  0‘31  per  cent  copper.  This 
material  closely  resembled  much  of  the  ore  found  in  the  above  men¬ 
tioned  districts.  Besides  these,  many  other  samples  of  pyrrhotite  fi’om 
other  parts  of  the  Dominion  were  examined. 

Reference  may,  not  inappropriately,  here  be  made  to  cei'tain  other 
nickeliferous  ores,  the  occurience  of  which  has  been  pointed  out  in 
previous  reports  of  this  Survey.  One  of  these,  a  steel-giey  pyritous 
ore,  from  the  Wallace  mine  on  Lake  Huron,  contained  13-93  per  cent 
nickel ;  whilst  of  two  others  found  on  Michipicoten  island.  Lake  Su¬ 
perior,  the  one,  consisting  of  an  intimate  mixture  of  the  arseiiiurets  of 
copper  and  nickel,  Avas  found  to  contain  from  17-03  to  36-39  per  cent 
nickel,  and  the  other,  a  hydrated  silicate  of  nickel,  gaA-e,  after  drying 
at  100°  C.,  23-91  per  cent  nickel.* 

“5.  Gold  and  silver  assays  of  ores  from  the  provinces  of  NoA'a 
Scotia,  New  Brunswick,  Quebec,  Ontario  and  British  Colundjia.  The 
greater  number  coming  from  the  last  named  province. 

“  6.  Analyses  of  iron  ores  from  the  provinces  of  Nova  Scotia,  Ontario 
and  British  Columbia. 

“7.  Miscellaneous  examinations.  These  include  the  partial  analysis 
or  testing,  as  the  case  might  be,  of  brick  and  pottery  clays,  cement- 
stones,  phosphatic  rock,  graphite,  talc,  (fee.,  (fee.  The  talc  referred  to 
was  almost  snow-white  in  colour  and  would  appeal-  to  be  almost,  if  not 
quite,  as  well  adapted  for  use  as  a  ‘  tiller  ’  in  the  manufacture  of  paper, 
as  the  talcose  mineral  found  at  EdAvards  near  Gouverneur,  Saint 
Lawrence  county,  in  the  state  of  Ncav  York. 

“  In  addition  to  the  work  included  under  the  foregoing  headings, 
examinations  and  analyses  have  been  made  of  several  minerals  recently 
met  with,  and  now  for  the  first  time  identified  as  occurring  in  Canada. 
The  more  important,  from  a  commercial  standpoint,  of  these  are  : — 
Gersdorfiite,  nickel  arsenosulphide,  a  rich  nickel  oi-e  from  the  toAvn- 
ship  of  Denison,  district  of  Algonia,  and  Danaite,  a  cobaltiferous 
A-ariety  of  mispickel,  a  useful  ore  of  cobalt,  from  the  township  of  Gra¬ 
ham,  also  in  the  district  of  Algoma.  These,  Avith  some  others  of  more 
purely  scientific  interest,  add  materially  to  the  list  of  minerals  already 
knoAvn  to  occur  in  Canada. 

“  Amongst  the  many  specimens  received  in  the  course  of  the  yeai-, 
were  three  of  more  than  usual  interest,  viz.,  samples  of  cinnabar  ore 


*  Geology  of  Canada,  1863.  Chap.  XVII,  XIX,  XX,  pp.  505-7  ;  614  and  737-38. 
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and  native  mercury  from  Seshart  channel,  Barclay  sound,  Vancouver 
island,  British  Columbia,  and  a  sample  of  native  platinum  found,  in 
association  with  gold,  on  the  bars  of  the  North  Saskatchewan  river,  in 
the  neighbourhood  of  Edmonton,  district  of  Alberta,  North-west  Ter¬ 
ritory.  Native  platinum  had  previously  only  been  met  with  in 
Canada  in  British  Columbia  and,  in  small  quantities,  in  Beauce 
county,  in  the  province  of  Quebec. 

“  During  the  period  in  question,  seven  hundred  and  live  mineral 
specimens  were  received  for  the  purpose  of  identification  or  the  obtain¬ 
ing  of  information  in  regard  to  their  economic  value.  The  greater 
number  of  these  were  bi’ought  by  visitors,  and  the  information  sought 
in  regard  to  them  was  not  infrequently  communicated  to  them  at  the 
time  of  their  calling.  In  other  instances — those  where  a  more  than 
mere  cursory  examination  was  called  for,  or  a  partial  or  even  complete 
analysis  was  deemed  desirable,  as  also  in  the  case  of  those  specimens 
which  have  been  sent  from  a  distance — the  results  were  comuiunicated 
by  mail.  The  number  of  letters  written,  chiefly  in  this  connection, 
and  generally  of  the  nature  of  reports,  amounted  to  two  hundred  and 
ninety,  and  the  number  of  those  received  to  one  hundred  and  sixty- 
one. 

“  Mr.  R.  A.  A.  Johnston  has  diligently  applied  himself  to,  and  most 
satisfactorily  carried  out,  the  work  entrusted  to  him.  In  addition  to 
the  gold  and  silver  assays,  analyses  of  limestones,  dolomites  and  nickel 
ores,  he  has  conducted  a  great  variety  of  miscellaneous  work.  Mr.  F. 
G.  Wait  was  principally  engaged  in  the  analysis  of  mineral  and  other 
saline  waters. 

“  On  the  work  connected  with  the  mineralogical  section  of  the 
museum,  I  have  been  most  ably  and  zealously  assisted  by  Mr.  R.  L. 
Broadbent.  He  has  been  engaged  in  the  permanent  labelling  of  speci¬ 
mens — a  work  which  must  of  necessity  be  a  more  or  less  continuous 
character  by  reason  of  the  many  frequent  additions  to  the  collection  ; 
the  readjustment  of  some  of  the  cases,  incident  upon  the  introduction 
of  several  new  table-cases,  for  the  purpose  of  allowing  of  a  more  sys¬ 
tematic  arrangement  of  the  economic  minerals  of  some  of  the  provinces 
— and  in  maintaining  the  collection  in  general  in  an  orderly  condition. 

“  The  catalogue  of  this  section  of  the  museum,  in  the  prepai’ation  of 
which  I  have  had  the  heai’ty  co-operation  of  Mr.  Broadbent,  will 
appear  in  the  course  of  the  coming  year  (1892). 

“  V ery  many  of  the  mineral  specimens  have  been  replaced  by  more 
characteristic  ones,  and  the  collection  augmented  by  the  addition  of 
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some  one  hundred  and  twenty  others.  Of  these,  the  following  were 
collected  by  members  of  the  staff : — 

1.  Ami,  H.  M.  (Survey); 

Argentiferous  galena  from  the  Elizabeth  claim.  Fish  river.  West 
Kootanie  district,  British  Columbia. 

2.  Bailey,  Professor  L.  W.  (Survey) : 

(a.)  Staurolite  from  North  East  ^Harbour,  Shelburne  county. 
Nova  Scotia. 

(b.)  Garnet  on  diorite  from  Chegoggin,  Yarmouth  county.  Nova 
Scotia. 

(c.)  Garnet  rock  from  Chegoggin,  Yarmouth  county  Nova 
Scotia. 

3.  Barlow,  A.  E.  (Survey) : 

(a.)  Cyanite,  seventy  specimens,  (b.)  Fibrolithe,  eight  specimens, 
(c.)  Gersdorffite,  ten  specimens,  (d.)  Huronite,  forty  S23eci- 
mens.  (c.)  Niccolite,  six  specimens.  {/.)  Nickeliferous 
pyrrhotite,  one  hundred  and  twenty  specimens,  (g.)  Oligo- 
clase,  eight  specimens.  All  from  the  Sudbury  district, 
province  of  Ontario. 

4.  Brumell,  H.  P.  (Survey) : 

(a.)  Petroleum  from  Walker’s  ‘No  2’  well,  IMarshfield,  .south¬ 
west  corner  of  lot  11,  range  IV,  of  Colchester,  Essex  county, 
Ontario. 

(6.)  Petroleum  from  St.  Joseph,  parish  of  Dorchester,  West¬ 
moreland  county.  New  Brunswick. 

5.  Dawson,  Dr.  G.  M.  (Survey)  : 

Coal  from  the  Canmore  mine,  one  mile  from  Canmore  station 
on  the  line  of  the  C.  P.  R.,  south-east  side  of  Bow  river, 
district  of  Alberta,  N.  W.  T. 

6.  Ferrier,  W.  F.  (Survey) : 

About  two  hundred  specimens  of  scheelite,  tungstate,  ifcc.,  from 
lot  1,  range  VII,  township)  of  Marlow,  Beauce  county, 
Quebec. 

These  include  many  fine  and  rare  crystals,  as  well  as 
a  few  large  specimens  suitable  for  the  economic 
collection. 

Ninety  specimens  of  the  silver  ores  from  lots  1,  2,  3,  and  adjoin¬ 
ing  ones,  ranges  XIV,  XV,  and  XVI,  Risborough  town- 


68  A 


GEOLOGICAL  SUEVEY  DEPARTMENT. 


.ship,  and  lot  1,  range  VII,  Marlow  township,  Beauce 
county,  Quebec  ;  also  about  twenty-five  specimens  of  mine¬ 
rals  associated  with  these  ores,  some  of  .which  have  not  yet 
been  fully  identified. 

6.  Giroux,  N.  J.  (Survey) : 

Chromite  (two  specimens)  from  the  townships  of  Leeds  and 
Thetford,  Megantic  county,  province  of  Quebec. 

7.  McEvoy,  J.  (Survey)  : 

Muscovite  (three  specimens)  from  near  the  junction  of  Canoe 
river  with  the  Coldwater,  British  Columbia. 

8.  Mclnnes,  W.  (Survey) : 

(a.)  Argentite  with  pyrite,  fluorite  and  calcite,  from  the  Beaver 
mine. 

(&.)  Argentite  and  sphalerite  with  fluorite  from  the  Beaver 
mine. 

(c.)  Argentite  with  native  silver,  and  sphalerite,  in  calcite  and 
cjuartz,  from  the  Porcupine  mine. 

(d.)  Galena  with  sphalerite,  in  quartz,  from  the  Badger  mine. 

(e.)  Magnetite,  from  Greenwater  lake. — All  from  the  district 
of  Thunder  bay,  Ontario. 

9.  Selwyn,  Dr.  A.  R..  C.  : 

Auriferous  quartz,  from  the  Gladstone  mine,  township  of  Mar-, 
mora,  Hastings  county,  Ontario. 

10.  Smith,  W.  H.  C.  (Survey)  : 

Magnetite,  from  Big  Turtle  river,  district  of  Rainy  river, 
Ontario. 

11.  White,  J.  (Survey): 

(a.)  Celestite,  from  lot  7,  range  X,  of  Bagot,  Renfrew  county, 
Ontario. 

(b.)  Moulding  sand,  from  lot  3,  range  V,  of  north  Sherbrooke, 
Lanark  county,  Ontario. 

And  the  undermentioned  constituted  presentations  : 

1.  Campbell,  John,  Xanaimo,  British  Columbia  : 

Limonite,  from  Texada  island,  British  Columbia. 

2.  Chubbuck,  C.  E.  D.  Ottawa  : 

Phlogopite,  from  lot  13,  range  XV,  of  Hull,  Ottawa  county, 
jirovince  of  Quebec, 
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3.  Claxton,  F.  J.,  Victoria,  British  Columljia.  : 

Cinnabar  ore,  from  Seshart  channel,  Barclay  sound,  Vancouver 
island.  British  Columbia. 

4.  Coughlin,  D.  ; 

Nickeliferous  pyrrhotite,  from  lot  9,  range  VI,  of  Lome,  dis¬ 
trict  of  Algoma,  Ontario. 

5.  DeWolf  and  Munro,  Vancouver,  British  Colundha.  : 

(«.)  Pottery  clay,  from  Guichon  creek,  Nicola  river,  British 
Columbia. 

(b.)  Specular  iron,  from  the  junction  of  Nicola  and  Coldwater 
rivers,  Biitish  Columbia. 

6.  Davey,  Capt.  T.  R.,  per  W.  F.  Ferrier  (Survey) : 

From  the  Haia-ey  Hill  mines,  Leeds  township,  Megaiitic  county, 
Quebec.  : 

Chalcopyrite,  twenty-live  specimens. 

Bornite,  twelve  specimens. 

Chalcocite,  eight  specimens. 

Molybdenite,  three  specimens. 

7.  Firth,  W.,  per  R.  G.  McConnell  (Survey)  : 

Vivianite,  from  the  ‘Ramparts,’  Porcupine  river,  Yukon  dis¬ 
trict. 

8.  Hammond,  H.  C.,  Winnipeg,  Manitoba,  j^er  Dr.  G.  M.  Dawson 

(Survey) : 

Argentiferous  galena,  from  Vermont  creek,  McMurdo  district. 
East  Kootanie,  British  Columbia. 

9.  Haycock,  E.  B.,  Ottawa  : 

(a.)  Phlogopite,  with  plant  inclusion,  from  north  half  of  lot 
10,  I’ange  V,  of  Hull,  Ottawa  county,  pi’ovince  of  Quebec. 

(b.)  Phlogopite,  dressed  sheet,  from  same  locality  as  the  pre¬ 
ceding. 

10.  Laperriere,  M.,  per  N.  J.  Giroux  (Survey)  : 

Picrolite,  from  lot  18,  range  IV,  of  Durham,  Pontiac  county, 
province  of  Quebec. 

11.  Mackay,  J.  W.,  per  Dr.  G.  M.  Dawson  (Survey)  ; 

Native  copper,  from  above  Stein  creek,  Fraser  river,  British 
Columbia. 

12.  McLellan,  S.  ; 

Phlogopite,  from  lots  11  and  12,  range  XVI,  of  Hull,  Ottawa 
county,  province  of  Quebec. 
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13.  McCuaig,  R.  C.  W.,  Ottawa  : 

Muscovite,  from  lots  4  and  5,  I’ange  XI,  of  the  township  of 
Miller,  Frontenac  county,  Ontario. 

14.  McRae,  Hector,  Ottawa: 

(a.)  Apatite  in  pyrite,  from  lot  11,  range  V  of  Templeton, 
Ottawa  county,  province  of  Quebec. 

(b.)  Core  of  garnetiferous  granite,  from  boring  at  last  men 
tioned  locality. 

15.  Nellis,  T.  F.,  Ottawa: 

(«.)  Phlogopite  with  inclusions  of  albite,  apatite,  garnet  and 
pyrite,  from  lot  10,  range  XII,  of  Hull,  Ottawa  county, 
province  of  Quebec. 

(5.)  Phlogopite  with  inclusion  of  molybdenite,  from  same 
locality  as  the  last. 

(c.)  Phlogopite  with  inclusion  of  pyrite,  from  same  locality  as 
the  two  preceding. 

16.  Poole,  H.  S.,  Stellarton,  Nova  Scotia  : 

Sphalerite  and  chalcopyrite,  from  the  Albion  mines,  Pictou 
county.  Nova  Scotia. 

17.  Roeser,  F.,  Kootanie  Smelting  and  Trading  Syndicate,  Revel- 

stoke,  British  Columbia,  per  H.  M.  Ami  (Survey)  : 

Ingot  of  argentiferous  lead,  smelted  from  ore  from  the  Mon¬ 
arch  claim,  at  the  Revelstoke  smelter. 

18.  Ryckman,  S.  S.,  M.P.,  Hamilton,  and  W.  H.  Scott,  of  Illecil- 

lewaet,  Bi’itish  Columbia  : 

Argentiferous  galena,  from  the  Elizabeth  claim.  Fish  river. 
West  Kootanie  district,  British  Columbia. 

19.  Smart,  Capt.  W.  J.,  Montagu,  Nova  Scotia  : 

Auriferous  quartz,  from  the  Rose  lead,  Montagu  mine,  Halifax 
county.  Nova  Scotia. 

20.  Soues,  F.,  Clinton,  British  Columbia,  per  Dr.  G.  M.  Dawson 

(Survey) : 

Native  gold,  from  the  Bonanza  claim,  Cayoosh  creek,  near 
Lillooet,  British  Columbia. 

21.  Sperry,  F.  E.,  Sudbury,  Ontario,  per  A.  E.  Barlow  (Survey) : 
Polydymite,  from  the  Vermilion  mine,  lot  6,  range  lY,  of  Deni¬ 
son,  district  of  Algoma,  Ontario. 
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22.  Warmington  Stone  and  Marble  Company,  Garden  River, 
Ontai’io  : 

(«.)  Limestone  polished,  from  Echo  lake,  district  of  Algoma, 
Ontario. 

(6.)  Limestone  polished,  from  Garden  River,  district  of  Algoma, 
Ontario. 

“  Mr.  C.  W.  Willimott  has,  for  the  most  part,  been  engaged  in  mak¬ 
ing  up  collections  of  minerals  and  rocks  for  various  educational  insti¬ 
tutions.  The  following  is  a  list  of  those  to  which  such  collections  have 
been  sent : — 

1.  St.  Mary’s  Academy,  Windsor,  Ont.. Consisting  of  103  specimens. 


2.  City  Museum,  Vancouver,  B.C . 

do 

106 

do 

3.  Collegiate  Institute,  Napanee,  Ont. 

do 

106 

do 

4.  Protestant  Board  of  School  Com- 

missioners,  P.Q . ^ 

do 

106 

do 

5.  College  of  Hull,  Hull,  P.Q . 

do 

96 

do 

6.  Elgin  Street  School,  Ottawa,  Ont .  . 

do 

96 

do 

7.  Model  School,  Windsor  Mills,  P.Q. 

do 

108 

do 

8.  Upper  Canada  College,  Toronto.  .  . 

do 

108 

do 

9.  Waterville  Model  School,  Water- 

ville,  P.Q . 

do 

108 

do 

10.  Public  School,  St.  Stephen,  N.B..  . 

do 

96 

do 

11.  do  St.  Lambert,  P.Q  . 

do 

91 

do 

12.  Preston  Mechanics’  Institute,  Pres- 

ton,  Ont . 

do 

96 

do 

13.  St.  Patrick’s  High  School,  Halifax, 

N.S., . 

do 

96 

do 

14.  Legislative  Assembly,  Winnipeg, 

Man . 

do 

108 

do 

15.  High  School,  Bowmanville,  Ont.  .  . 

do 

106 

do 

16.  do  Oshawa,  Ont . 

do 

91 

do 

17.  do  (Victoria),  Moncton, 

N.B . 

do 

108 

do 

18.  Panet  Street  School,  Montreal,  P.Q. 

do 

91 

do 

1 9 .  Mount  Allison  U ni versity,  Sackville, 

N.B . 

do 

145 

do 

20.  Bathurst  Village  School,  Bathurst, 

N.B . 

do 

108 

do 

21.  Central  School,  Brantford,  Ont.  .  .  . 

do 

108 

do 

22.  Lunenburg  County  Academy,  Lun- 

enburg,  N.S . 

do 

108 

do 
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“  The  following  collections  are  in  course  of  preparation  for,  and  will 
shortly  be  sent  to,  the  undermentioned  institutions  : — 

1.  Collegiate  Institute,  Morrisburg,  Ont.  consisting  of  108  specimens. 


2-  do  Peterborough,  Ont  do  108  do 

3.  School  of  Practical  Science,  Toronto, 

Out .  do  108  do 

4.  Morrin  College,  Quebec,  P.Q .  do  108  do 

•5.  High  School,  St.  George,  N.B .  do  108  do 

6-  do  Georgetown,  Ont .  do  108  do 

7.  Central  School,  3Ioncton,  N.B .  do  108  do 


“  A  collection  of  two  hundred  and  fifty  specimens,  sent  by  the  College 
of  St.  Laurent,  Montreal,  for  identification,  was  named  and  returned. 

In  the  course  of  the  summer  months  Mr.  TVTllimott  visited — with 
the  object  of  procuring  further  material  for  the  making  up  of  collec¬ 
tions,  and  cabinet  specimens  for  the  Museum — the  townships  of  Buck- 
ingham,  Hull,  Low,  Masham,  Portland,  Templeton,  Milleneuve  and 
AVakefield,  in  Ottawa  county,  province  of  Quebec  j  those  of  Bromley, 
Brudenell,  Ross  and  Sebastopol,  in  Renfrew  county,  and  that  of  Cam¬ 
eron,  district  of  Hipissing,  in  the  provmce  of  Ontario. 

“  In  the  prosecution  of  this  work  he  has  succeeded  in  collectina'  a 

O 

large  and  varied  assortment  of  minerals,  and  at  the  same  time  made 
many  interesting  and  useful  observations  in  regard  to  their  mode  of 
occurrence.  The  collection  comju’ised  ; — 

Specimens. 


Albite,  massive .  .50 

Albite,  crystals .  15 

Albite  with  smoky  quartz,  fluorite  and  amazon- 

stone  .  25 

Apatite,  crystals .  230 

Apatite  in  calcite .  36 

Biotite .  44 

Pluorite  with  albite  and  sphene  . .  .50 

Fluorite  with  amazon-stone .  40 

Graphite .  48 

Gummite .  12 

Hornblende,  groups  of  crystals .  20 

Hornblende  with  tremolite .  96 

Microcline,  massive .  60 

Microcline,  crystals .  8 

Mountain  cork .  20 

Muscovite .  75 
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Hpeciinens. 

Orthoclase,  groups  of  crystals .  75 

Phlogopite .  45 

Phlogopite,  crystal .  1 

Pyrite  with  pyrrhotite .  110 

Pyroxene,  crystals .  300 

Pyroxene,  groups  of  crystals .  50 

Quartz . , .  35 

Quartz,  groups  of  crystals .  50 

Scapolite,  crystals .  6 

Scapolite,  groujjs  of  crystals .  60 

Spessartite .  50 

Sphene,  crystals .  30 

Sphene  in  calcite .  20 

Tourmaline,  crystals .  17 

Tourmaline  in  albite . .  88 

Uraninite  (diss.) .  36 

Wollastonite  in  calcite .  50 

Miscellaneous  associations .  30 

Three  minerals  (under  examination)  repre¬ 
sented  by .  77 


Total  number  of  specimens  collected.  .  2,039 
Galena  from  Bedford  (applied  for) .  300  llrs. 


“  The  foregoing  include  very  many  handsome  cabinet  specimens,  the 
most  conspicuous  amongst  which  are  some  white  and  reddish  crystals 
of  albite;  crystals  of  black  tourmaline;  fine  specimens  of  spessartite; 
crystals  of  Wollastonite  in  sky-blue  calcite,  one  some  two  inches  in 
length  and  a  little  over  one  inch  in  Vjreadth  and  well  terminated  ;  a 
crystal  of  phlogopite,  fifteen  inches  and  a-half  long,  three  inches  and 
a-half  diameter  at  the  top,  four  inches  and  a-half  diameter  at  the 
centre,  and  weighing  some  fifteen  pounds ;  also  a  very  handsome  group 
of  crystals  of  microcline.” 


Mr.  W.  F.  Ferrier,  lithologist,  reports  that  during  the  year,  as  in 
1890,  he  has  been  engaged  in  the  study,  arrangement  and  classification 
of  the  stratigraphical  collection  of  rocks.  Early  in  the  year  new  card¬ 
board  trays  were  ordered  to  fit  the  drawers  under  the  flat  cases 
devoted  to  this  collection.  Thii'ty-nine  of  these  drawers  were  gone 
over,  the  specimens  cleaned  and  provisionally  arranged  in  the  new  trays. 
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worthless  material  was  rejected  and  three  boxes  of  duplicates  were 
carefully  labelled  and  placed  in  store.  This  work  involved  the  hand¬ 
ling  of  over  1,800  specimens.  There  are  141  more  drawers,  all  the 
specimens  in  which  will  have  to  be  similarly  gone  over  before  the  best 
and  most  suitable  series  can  be  selected  for  the  exhibition  cases,  and 
their  systematic  arrangement  carried  out. 

Superintending  the  preparation  of  the  rock  sections  required  for  the 
microscopical  determination  of  the  characters  of  the  specimens  also 
occupied  considerable  time;  142  such  sections  were  prepared  and 
studied  during  the  year. 

On  the  21st  of  July  Mr.  Ferrier  left  Ottawa  to  make  some  litho¬ 
logical  investigations  in  the  Eastern  Townships,  more  especially  in 
Broughton  and  Leeds. 

In  the  spring  while  examining  the  rocks  collected  by  Mr.  Webster 
in  1879,  Mr.  Ferrier  had  recognized  in  a  specimen  from  lot  1,  range 
VII  of  Marlow,  a  small  fragment  of  scheelite  or  tungstate  of  lime. 
He  therefore  also  visited  this  locality  and  succeeded  in  finding  it  in 
some  quantity  in  quartz  veins,  cutting  Cambrian  slates,  and  accompanied 
by  its  decomposition  product  tungstate  or  tungstic  acid.  Galena,  copper 
and  iron  pyrites,  blende  and  other  minerals  were  also  found  in  the 
veins. 

On  the  10th  of  August  he  returned  to  Ottawa  and  was  occupied 
chiefly  in  microscopical  work  till  the  30th  of  September  when  he  again 
visited  the  locality,  remaining  there  till  the  8th  of  October.  The 
tungsten  minerals  were  found  in  nearly  all  the  veins  examined,  but 
in  some  only  in  small  quantity. 

The  best  locality,  apparently,  is  that  from  which  the  original  speci¬ 
men  came,  where  they  are  rather  abundant  in  the  vein.  Though  little 
more  than  a  foot  wide  at  its  outcrop,  further  development  might 
reveal  the  tungsten  ore  in  quantities  sufficient  to  justify  mining  on 
this  vein.  No  ore  of  tungsten  had  hitherto  been  recognized  in  situ* 
in  Canada.  Its  discovery  is  of  interest  at  a  time  when  so  many  experi¬ 
ments  are  being  made  with  steel,  in  view  of  the  remarkable  and  valu¬ 
able  properties  possessed  by  tungsten  steel. 

Tungstic  acid  has  also  been  used  in  calico  printing  to  produce  a 
yellow  colour. 

The  discovery  is  also  interesting  in  connection  with  the  fact  that 
scheelite  is  very  commonly  accompanied  by  ores  of  tin  and  that  for 
several  years  past  I  have  indicated  this  south-eastern  portion  of  the 
province  of  Quebec  as  the  district  where  this  ore  should  be  sought. 


^Geology  of  Canada,  1863,  p.  503. 
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and  where,  if  anywhere  in  Canada,  the  search  might  prove  succes.sful. 
In  Phillip’s  mineralogy  it  is  stated  :  “  This  mineral  (scheelite)  occurs 
both  crystalline  and  amorphous,  particularly  in  the  depositories  of  tin 
ore  at  Schlackenwald  and  Zinnwald,  in  Bohemia,  and  in  Moni’oe 
county  (Conn.),  United  States.” 

Mr.  Perrier  collected  many  tine  crystals  of  scheelite  as  well  as  lai'ge 
samples  of  the  ore,  for  the  museum.  An  analysis,  by  Mr.  R.  A.  A. 
Johnstone  under  the  supervision  of  Mr.  Hoffmann,  was  made  in  the 
laboratory  of  the  survey,  and  showed  the  scheelite  to  contain  7 9 ’9  per 
cent  of  tungstic  acid,  or  within  7  per  cent  of  the  theoretical  quantity. 

The  full  analysis  will  appear  in  Mr.  Hoffmann’s  report  on  the  chemi¬ 
cal  work  of  the  survey. 

Since  the  8th  of  October  Mr.  Perrier  was  chiefly  occupied  in  the 
examination  of  specimens  collected  during  the  summer  by  various  mem¬ 
bers  of  the  staff  in  order  to  ascertain  their  character  by  means  of  the 
microscope  and  blow-pipe.  These  examinations  include  a  detailed 
report  on  specimens  from  Chateau  Richer,  Quebec,  to  accompany  Mr. 
Low’s  report  on  work  in  that  district,  and  also  a  microscopical  examin¬ 
ation  of  Huronian  rocks  fi’om  the  Sudbury  district  collected  by  Mr. 
Barlow.  This  was  being  proceeded  with  at  the  close  of  the  year.  The 
cost  of  the  season’s  work  in  the  field  was  $209.89. 


PALEONTOLOGY'  AND  ZOOLOGY. 

Mr.  Whiteaves  reports  that  the  third  part  of  the  first  volume  of 
“  Contributions  to  Canadian  Pala?ontology  ”  was  published  in  May 
last.  It  consists  of  a  systematic  and  descriptive  report,  of  fifty-eight 
pages  octavo,  illustrated  by  six  full  page  lithographic  plates,  on  the 
fossils  of  the  Devonian  rocks  of  the  Mackenzie  River  basin,  for  the 
most  part  collected  by  Mr.  R.  G.  McConnell  in  the  years  1887,  1888 
and  1890.  A  full  suite  of  the  specimens  to  which  it  refers  has  been 
placed  on  exhibition  in  the  museum,  and  such  duplicates  as  remain 
have  been  labelled  for  distribution  to  educational  institutions  in 
Canada. 

A  paper  on  “  the  Orthoceratida?  of  the  Trenton  Limestone  of  the 
Winnipeg  basin  ”  has  been  written  for  the  Transactions  of  the  Royal 
Society  of  Canada,  and  is  now  printed  in  the  volume  for  the  current 
year.  This  paper  consists  of  10  pages  quarto,  illu.strated  by  seven  full 
page  lithographic  plates. 

During  the  past  year,  also,  three  descriptive  and  illustrated  papers 
on  purely  palfeontological  subjects  have  been  written  for  and  printed 
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in  the  “  Canadian  Record  of  Science.”  The  first  of  these,  which  is 
entitled  “  Descriptions  of  Four  New  Species  of  Fossils  from  the  Silu¬ 
rian  Rocks  of  the  South  Eastern  Portion  of  the  district  of  Saskatche¬ 
wan,”  was  published  in  the  April  number  of  the  “  Record,”  and  consists 
of  eleven  pages  octavo  of  letter  press,  illustrated  by  one  full  page  litho¬ 
graphic  plate.  The  second,  which,  with  the  third,  was  published  in 
the  October  number  of  the  “  Record,”  consists  of  a  description  of  a 
large  new  species  of  Panenka  from  the  Corniferous  limestone  of  St. 
Mary’s,  Ontario,  and  is  illustrated  by  one  full  page  lithographic  plate. 
The  third  is  a  note  “  on  the  Occurrence  of  Paucispiral  Opercula  of 
Gasteropoda  in  the  Gueljih  formation  of  Ontario,”  and  is  illustrated  by 
one  woodcut. 

The  third  part  of  the  “  Contributions  to  Canadian  Micro-Palseon- 
tology,”  by  Professor  T.  Rupert  Jones,  F.R.S.,  referred  to  in  the  last 
annual  report  as  having  been  received  in  MSS.,  was  pubhshed  in 
August.  It  consists  of  forty-two  pages  of  text,  illustrated  by  four  full 
page  lithographic  plates. 

It  has  been  decided  to  devote  the  second  volume  of  the  “  Contribu¬ 
tions  to  Canadian  Palieontology  ”  to  an  illustrated  monograph  on 
“  Canadian  Fossil  Insects,”  which  Professor  S.  Scudder,  of  Cambridge, 
Mass.,  the  most  experienced  authority  on  this  subject  in  America,  has. 
kindly  promised  to  prepare.  The  first  part  of  this  volume,  consisting 
of  a  paper,  of  twenty -six  pages  large  octavo,  and  illustrated  by  one  full 
page  lithographic  plate,  “  on  the  Tertiary  Hemiptera  of  British  Col¬ 
umbia,”  was  jiublished  last  April,  and  the  second  part  is  now  nearly 
ready  for  the  printer. 

The  manuscript  of  a  considerable  portion  of  the  fourth  part  of  the 
first  volume  of  the  “  Contributions  to  Canadian  Palaeontology  ”  has 
been  written  and  eight  of  the  lithographic  plates  required  to  illustrate 
it  have  been  printed  off.  As  stated  last  year,  this  report,  when  com¬ 
plete,  will  consist  of  a  descriptive  and  systematic  report  on  the  un¬ 
usually  lai’ge  collections  of  fossils  made  by  Mr.  Tyrrell  in  1888  and 
1889  from  the  Devonian  rocks  of  lakes  Manitoba  and  Winnipegosis. 
That  part  of  the  letter  press  which  is  now  nearly  ready  for  the  printer 
consists  of  descriptions  or  identifications,  as  the  case  may  be,  of  the 
whole  of  the  species  of  sponges,  corals,  echinodermata,  vermes,  poly- 
zoa,  brachio23oda  and  of  part  of  the  pelecypoda,  represented  in  those 
collections,  and  it  is  hoped  that  the  whole  report  will  be  ready  for 
jmblication  in  the  sjiring.  The  Stromatoporoids  in  these  collections 
have  already  been  kindly  rejiorted  upon  by  Professor  H.  Alleyne 
Nicholson,  of  the  University  of  Aberdeen,  in  a  paper  in  the  Annals  and 
Magazine  of  Natural  History  (London,  England)  for  Ajiril,  1891,  in 
which  the  species  are  described  and  figured. 
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Since  the  systematic  “  List  of  the  Fossils  of  the  Hamilton  Forma¬ 
tion  of  Ontario  ”  was  published  in  1887,  in  the  second  part  of  the  first 
volume  of  “  Contributions  to  Canadian  Paheontology,”  so  many  addi¬ 
tional  species  from  that  formation  have  been  received  and  so  mucli 
new  information  about  its  fauna  has  been  obtained,  that  it  is  thoueht 
desirable  to  publish  a  supplement  to  this  list  at  an  early  date.  With 
a  view  of  making  this  supplernent  as  complete  as  possible,  about  a  week 
last  summer  was  spent  in  an  examination  of  all  the  exposures  t)f  the 
Hamilton  formation  near  Thedford  and  Arkona  and  in  a  study  of  the 
fossils  obtained  therefrom  during  the  past  four  years  by  the  Rev, 
Hector  Currie,  of  Thedford.  Some  interesting  additioiis  to  this  local 
fauna  were  thus  made,  and  the  writer  is  greatly  indebted  to  Mr.  Currie 
for  his  courtesy  on  this,  as  on  a  previous  and  similar  occasion,  and  for 
the  loan  of  some  of  the  rarest  specimens  of  fossils  from  his  cabinet. 

In  Zoology,  an  important  collection  of  the  mammalia,  birds  and 
reptiles  of  the  Rocky  Mountain  park,  and  a  series  of  about  175  speci¬ 
mens  of  birds  and  small  mammalia  from  Indian  Head,  Assiniboia,  have 
been  received  during  the  year  from  Professor  Macoun.  A  few  inter¬ 
esting  additions  have  been  made  to  the  zoological  collections  in  the 
museum  through  Dr.  G.  M.  Dawson,  in  c  onnection  with  the  British 
Behring  Sea  Commission,  being  chiefly  donations  fi'om  vai-ious  gentle¬ 
men,  or  purchased  as  noted  elsewhere.  These  include  the  skin  and 
skull  of  a  Pacific  walrus,  the  skeleton  of  an  adult  male  fur  seal,  some 
bones  of  the  extinct  Rhytina  of  Behring  Island,  a  specimen  of  the  sooty 
albatross  from  the  coast  of  British  Columbia,  ifec. 

Besides  a  few  birds  which  have  been  put  up  as  skins,  nine  specimens 
of  Canadian  mammalia,  one  hundred  and  six  specimens  of  Ijirds,  and 
one  turtle,  have  been  skilfully  mounted  during  the  past  year,  by  Mr. 
S.  Herring,  the  taxidermist  to  the  survey,  but  most  of  these  are 
intended  for  the  museum  which  it  is  proposed  to  establish  in  the  Rocky 
Mountain  park  at  Banff.  Among  the  more  interesting  specimens  of 
native  mammalia  I’ecently  added  to  the  survey  museum,  and  not 
already  enumerated,  are  a  Rocky  Mountain  sheep,  a  fine  example  each 
of  the  “  fisher  ”  and  cross  fox,  both  from  Norway  House,  and  presented 
by  Mr.  Horace  Belanger,  and  a  yellow-haired  porcupine  from  Illicil- 
lewaet. 

During  the  director’s  absence  from  the  city,  on  field  work,  the 
duties  of  acting  director  have,  as  usual,  devolved  upon  Mr.  Whiteaves, 
and,  in  addition  to  the  correspondence  entailed  thereby,  263  official 
letters  have  been  received  during  the  year  and  227  written. 

Mr.  Weston  reports  that,  with  the  exception  of  one  month  spent  in 
field  work,  the  whole  of  his  time,  from  the  15th  of  January  up  to  the 
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end  of  the  year,  has  been  occupied  in  work  in  the  palieontological  and 
arclneological  branches  of  the  museum,  in  the  rearrangement  of  speci¬ 
mens  and  the  incorporation  of  new  ones  into  the  collection,  in  the 
writing  of  labels,  in  making  improvements  in  the  contents  of  many  of 
the  glass  cases,  in  the  preparation  of  fossils  either  for  study  or  for  ex¬ 
hibition  in  the  museum,  in  the  making  of  microscopic  sections  of  rocks 
and  fossils,  and  in  other  office  work.  From  the  1st  to  the  27th  of  July 
he  was  engaged  in  the  examination  of  various  rocks  in  the  city  of 
Quebec,  on  the  north  shore  of  the  Island  of  Orleans  and  along  the 
north  shore  of  the  kSt.  Lawrence  between  the  mouth  of  the  St.  Charles 
river  and  St.  Joachim.  At  each  of  these  localities  interesting  collec¬ 
tions  of  fossils  were  obtained,  some  of  which  will,  it  is  expected,  throw 
additional  light  on  the  stratigraphical  relations  of  the  rocks  from 
which  they  were  obtained.  Among  these  fossils  are  a  large  series  from 
the  Hudson  River  formation  along  the  north  shore  of  the  Island  of 
Orleans,  and  a  fine  collection  from  the  Utica  slate  in  the  vicinity  of 
the  mouth  of  the  St.  Charles  river. 

Mr.  H.  M.  Ami  reports  that  during  the  past  year,  with  the  excep 
tion  of  two  months  spent  in  the  field,  he  has  been  employed  in  the 
examination  and  determination  of  the  species  in  various  collections  of 
fossils  made  by  members  of  the  staff.  He  has  completed  the  examin¬ 
ation  and  comparison  of  some  graptolites  from  the  graphite-bearing 
slates  of  St.  John,  Hew  Brunswick,  and  has  made  a  list  of  fossils  from 
an  outcrop  of  Silurian  rocks,  on  the  east  branch  of  the  River  Philip, 
Cumberland  county,  Hova  Scotia,  recognized  by  Mr.  Scott  Barlow  in 
1876.  It  lies  sixteen  miles  to  the  west  from  the  outcrop  of  the  same 
formation  at  Wentworth,  on  the  Intercolonial  railway.  For  Mr.  A. 
Low  he  has  identified  and  prepared  lists  of  the  species  in  four  collec¬ 
tions  from  the  Trenton  limestone  below  St.  Alban,  above  and  below 
St.  Casimir,  and  on  River  Charlotte,  P.Q.  He  has  also  examined  a 
small  collection  of  graptolites  from  Cote  Sauvageau,  near  Quebec  city, 
and  has  prepared  lists,  for  publication  in  Dr.  Elis’s  report,  of  fossils 
from  Philipsburg,  St.  Armand,  Mystic,  Stanbridge,  Lake  Memphre- 
magog,  and  other  localities  in  the  province  of  Quebec,  that  were  col¬ 
lected  in  1890  by  Dr.  Ells  and  Messrs.  Whiteaves  and  Deeks.  The 
specimens  examined  from  these  well-known  Cambro-Silurian  localities 
were  about  1,300.  A  jjreliminary  examination  has  been  made  by  him 
of  about  500  specimens  of  fossils,  collected  by  Mr.  Giroux  in  the  coun¬ 
ties  of  J oliette,  Berthier  and  Maskinonge,  with  a  view  of  revising  the 
boundaries  of  the  Chazy  and  Trenton  formations  in  those  districts. 
Miscellaneous  collections  of  fossils  from  Ontario,  Quebec  and  Nova 
Scotia,  made  in  past  years  by  Messrs.  Weston,  Mclmies,  A.  Ogden, 
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and  H.  Fletcher,  from  rocks  of  Cambi'o-Siluriau  and  Silurian  age  have 
been  examined  and  lists  of  the  species  prepared. 

Some  progress  has  been  made  in  making  up  collections  from  the 
duplicate  specimens  in  the  museum,  for  distribution.  Specimens  have 
been  sent  to  Mr.  G.  F.  Matthew,  St.  John,  N.B.,  and  to  Col.  Grant  and 
Mr.  Wm.  Turnbull,  of  Hamilton,  in  exchange  for  specimens  received 
from  them.  Suitable  collections  of  fossils  are  being  prepared  for  the 
University  of  Toronto,  the  University  of  Fredericton, for  Acadia  Col¬ 
lege,  Wolfvdle,  N.S.,  and  for  other  educational  institutions.  He  has 
examined  and,  so  far  as  their  condition  permitted,  named,  for  the  Rev. 
J.  Carrifere,  principal  of  St.  Laurent  College,  a  miscellaneous  collection 
of  fossils,  ranging  from  the  Cambrian  to  the  Cretaceous.  Labels  have 
been  prepared,  to  be  printed,  for  specimens  in  the  museum  from  the 
Trenton,  Devonian  and  Post  Pliocene  formations.  He  assisted  in 
reading  and  correcting  the  proofs  and  revises  of  a  paheontological  pub¬ 
lication  prepared  for  the  Survey,  by  Professor  Rupert  Jones. 

From  the  17th  of  July  to  the  15th  of  September  Mr.  Ami  was 
occupied  in  field  work,  chiefly  on  and  in  proximity  to  the  line  of  the 
Pacific  railway  in  the  Selkirks  from  Revelstoke  eastwai’d  to  Beaver 
Mouth  and  Donald,  and  thence  to  the  summit  of  the  Rocky  moun¬ 
tains  east  of  Field.  He  carefully  examined  the  natural  exposures  and 
rock  cuttings  between  Revelstoke  and  the  summit  of  the  Selkirks,  but 
was  as  unsuccessful  in  finding  fossils  in  these  rocks  as  Dr.  Selwyn  and 
Dr.  Dawson  had  been  when  they  examined  them  in  1890. 

Between  Beaver  Mouth  and  Donald,  two  miles  west  of  the  latter, 
the  numerous  exposures  were  likewise  carefully  examined  and  in  these 
he  succeeded  in  finding  an  abundant  fauna  ;  crustaceans,  joteropods 
and  brachiopods ;  the  genera,  Olenellus,  Agnostus  and  Hyolithes  were 
noticed,  thus  confirming  the  supposed  Lower  Cambrian  age  of  these 
rocks.  East  of  Donald,  at  the  Glenogle  slate  and  flag  quarries,  be¬ 
tween  Palliser  and  Golden,  an  interesting  collection  Avas  made  of  the 
graptolites  of  that  locality.  At  Field  the  trilobite  beds  on  the  western 
flank  of  Mount  Stephen  were  visited,  and  an  interesting  collection 
made,  containing  about  25  species  and  500  specimens  of  the  Middle 
Cambrian  fauna,  first  discovered  in  Mt.  Stephen  by  Mr.  McConnell.* 
At  Anthracite,  near  Banff,  about  100  specimens  of  fossil  plants  were 
collected  from  the  Cretaceous  rocks  of  that  vicinity. 

Besides  the  foregoing  examinations  Mr.  Ami  reports  having  ascended 
Moose  creek,  the  south  branch  of  the  Illecillewaet  for  tAvo  miles  and 
that  the  only  rocks  seen  were  dark  coloured  argillites  inclined  at  a 
high  angle.  On  the  10th  of  July,  Avith  a  view  to  finding  the  contact 
of  the  gneissic  rocks  with  the  neAver  overlying  series  of  the  IllecilleAvaet 
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valley,  he  left  the  railway  five  miles  above  Illecillewaet  and  ascended 
the  Flat  creek  trail  seven  miles  to  the  summit.  He  then  descended 
by  Slick  creek  and  J eopardy  slide  five  miles  into  the  Fish  river  valley. 
One  day  was  spent  in  the  Fish  river  valley  and  the  exposures  for  four 
miles  down  on  the  left  bank  to  the  mouth  of  Granite  creek  were  exam¬ 
ined.  Granite  creek  was  ascended  for  about  one  mile,  to  about  1,500 
feet  above  Fish  river,  at  which  elevation  massive  granite  occurs  and 
apparently  extends  to  the  summit  of  the  range.  Specimens  of  all  the 
rocks  here  seen  were  collected,  and  also  samples  from  a  vein  of  argen¬ 
tiferous  galena  then  recently  discovered  and  on  which  some  18  claims 
had  been  registered.  On  the  12th  of  July,  he  returned  to  Illecille¬ 
waet.  The  next  day  Corbyn  trad  was  ascended  to  the  summit  of  the 
range  between  the  Illecillewaet  and  the  North  Fork,  and  specimens  of 
the  rocks  were  collected. 

Five  specimens  of  the  galena  above  referred  to  have  been  assayed  in 
the  laboratory  of  the  survey,  giving  108'6,  109-3,  149-9,  175-7  and  204-1 
ozs.  to  the  ton  of  2,000  lbs.  and  about  80  per  cent  of  metallic  lead. 

Mr.  Lambe  reports  that  dui’ing  the  first  half  of  the  year  he  was 
engaged  in  a  study  of  the  large  collections  of  fossils  made  by  Messrs. 
Tyrrell  and  Dowling  from  the  Devonian  rocks  of  Lakes  Manitoba  and 
AVinnipegosis  in  1888  and  1889,  assisting  in  their  identification  and 
determination.  He  has  prepared  drawings  of  a  large  number  of  the 
species  of  sponges,  corals,  polyzoa,  brachiopoda,  pelecypoda  and  gastero¬ 
poda  contained  in  these  collections,  which,  with  the  exception  of  those 
of  the  gasteropoda,  have  been  already  lithographed  on  stone  and  the 
entire  issue  of  1,100  copies  printed,  forming  plates  33,  34,  35,  36,  37, 
38,  39  and  40  for  the  Contributions  to  Canadian  Palieontology,  vol.  i, 
pt.  iv.  (Shortly  to  appear.) 

During-  tlie  latter  half  of  the  year  he  was  occupied  in  an  examina¬ 
tion  of  the  Orthoceratidse  from  the  Trenton  rocks  of  Lake  Winnipegosis, 
assisting  Mr.  AVhiteaves  in  their  identification  and  determination.  He 
has  prepared  drawings  of  these  fossils,  which  form  part  of  collections 
made  by  Mr.  Weston  in  1884,  by  Mr.  Tyrrell  in  1889,  and  by  Messrs. 
Dowling  and  Lambe  in  1890,  reproductions  of  which  appear  in  plates 
5,  6,  7,  8,  9,  10  and  11  of  the  Transactions  of  the  Royal  Society  of 
Canada  for  1891  (now  in  the  printers’  hands)  illustrating  Mr.  AYhit- 
eaves’  paper  on  the  Trenton  Orthoceratidie  of  Manitoba,  &c. 

He  has  begun  a  classification  of  collections  of  fossils  recently  made 
from  Lake  Winnipeg,  and  has  made  a  number  of  drawings  for  the 
better  illustration  of  Edrioaster  Bigsbyi,  Bill.;  Amygdalocystites  flore- 
cdis,  Bill.;  and  Fleurocystites  Jilitextus,  Bill.,  from  the  Trenton  rocks  at 
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Ottawa.  During  the  month  of  January,  he  was  engaged  in  an  exam¬ 
ination  of  some  fossils  collected  by  ]\tr.  McConnell  in  the  At  habasca 
river,  in  1890,  and  in  preparing  drawings  for  their  illustration.  Tliese 
are  published,  in  plate  32  of  the  Contributicms  to  Canadian  Palief)n- 
tology,  vol.  1,  pt.  iii.  He  has  devoted  some  time  to  the  examination  of 
the  fossils  described  in  the  papers  published  by  Mr.  Wliiteaves  in  tlie 
Canadian  Record  of  Science  for  April  and  October,  refei'red  to  on  j).  49 
of  this  report,  and  has  made  all  the  drawings  that  are  reproduced  to 
accompany  these  papers. 

In  August  he  visited  Peterborough,  Woodstock  and  St.  Mary’,s,  Ont., 
and  made  collections  of  fossils  from  the  exposures  of  Trenton  lime¬ 
stone  in  the  former  place  and  from  the  Corniferous  rocks  of  the  latter, 
and  later,  in  October,  he  spent  a  few  days  with  Dr.  Ells,  in  the  vicinity 
of  L’Orignal  and  Hawkesbury,  Ont.,  collecting  fossils  from  the  Trenton 
and  Chazy  rocks  near  these  localities. 

The  following  is  a  list  of  specimens  collected  by  officers  of  the  survey 
during  the  past  year,  or  presented  to  its  museum  through  them  : _ 

Dr.  G.  M.  Dawson  : 

Specimens  obtained  in  connection  with  the  Behring  Sea  Commission, 
as  under : — 


Eight  Haida  (Queen  Charlotte  Island)  trumpets  and  whistles,  and 
one  Castanet — Purchased. 


One  pair  snowshoes.  King’s  Island,  Oke-"j 
eogmut  tribe,  Eskimo. 

One  bird  snare  made  of  whalebone,  Kotze¬ 
bue  Sound,  Eskimo. 

Net,  Kotzebue  Sound,  Eskimo. 

Skin  of  Pacific  walrus,  from  Behring  Strait.^ 


Presented  l>y  Capt. 
M.  A.  Healy. 


One  pair  snowshoes,  Nunivak  Island,  Beh-' 
ring  Sea,  Magemut  tiibe,  Eskimo. 

One  bird-dart,  Nunivak  Island,  Magemut 
tribe,  Eskimo. 


Presented  l)y  Capt. 
Hadley,  H.M.S. 

“  Pheasant.” 


Specimens  of  Sponges  and  Sertularians  from  various  localities. 


One  skull  of  the  Pacific  walrus  {Odohoenus  obesut/),  from  Kamts- 
chatka. — Purchased. 


Seal  and  sea  otter  spear,  and  throwing  stick  for  same,  Atka  Island, 
Aleut.  — Purchased. 

Sixteen  skins  of  birds  from  Behring  Sea. — Collected  by  J.  M. 
Macoun. 

Four  skins  of  birds  from  Behring  Island.  ) 

Bones  of  Rhytina  Stelleri.  I  Presented  by 

Skeleton  of  male  fur  seal.  I  Brebnitzky. 
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Skull  of  Rhytina,  from  Behring  Island. — Purchased. 

Several  specimens  of  Velutina  coriacea  from  St.  Paul  s  island. 

J.  F.  Whiteaves  ; — 

A  number  of  specimens  of  fossils  from  the  Hamilton  formation 
near  Thedford  and  Arkona,  Ont. 

Prof.  Macoun : — 

About  fifty  specimens  of  fossils  from  the  Lower  Carboniferous 
rocks  of  the  Rocky  Mountain  park,  Alberta. 

R.  AV.  Ells  &  AAh  E.  Decks 

About  1,000  specimens  of  fossils  from  various  localities  in  the 
counties  of  Missisquoi,  St.  John,  Laval,  St.  Hyacinthe,  Bagot 
and  Iberville,  in  the  proAunce  of  Quebec,  and  Russell  and 
Prescott,  in  the  province  of  Ontario. 

R.  G.  McConnell  : — 

Twenty  fossils  from  the  Cretaceous  rocks  of  the  foot-hills  of  the 
Rocky  mountains. 

J.  B.  Tyrrell ; — 

Head  of  caribou  {RancjiJer  Caribou)  from  Hole  river,  Manitoba. 

T.  C.  Weston  : — • 

About  250  specimens  of  fossds  from  various  localities  along  the 
north  shore  of  the  St.  Lawrence,  between  Quebec  city  and 
Cape  Tourmente,  also  on  the  Island  of  Orleans. 

L.  M.  Lambe  : — 

200  specimens  of  fossils  from  the  Trenton  and  Chazy  limestone  at 
Peterborough,  L’Orignal  and  Hawkesbury,  and  about  100 
from  the  Corniferous  limestone  of  Woodstock  and  St.  Mary’s, 
Ont. 

A.  P.  Low  ; — 

About  seventy-five  fossils  from  the  Trenton  and  Black  River  lime¬ 
stone  of  Jacques  Cartier  county,  P.Q.,  also  twenty  spechnens 
of  Post-Tertiary  fossils  from  the  same  district. 

R.  Chalmers  ; — 

A  number  of  specimens  of  four  species  of  fossils  from  excavations 
in  marine  alluvium  at  the  west  end  of  the  Chignecto  ship 
railway,  at  the  head  of  the  Bay  of  Fundy,  and  fossil  wood  of 
two  species  of  trees  from  New  Brunswick. 

Numerous  examples  of  twelve  or  more  species  of  fossils  from  the 
Leda  Clay  and  interglacial  beds  at  Duck  Cove  and  Negro- 
town  Point,  Lancaster,  St.  John  county,  N.B. 
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H.  M.  Ami 

About  600  specimens  of  fossils  from  the  Selkirk  and  llocky  moun¬ 
tain  ranges,  along  the  line  of  the  Canadian  Pacific  railway. 
Specimen  of  the  yellow-haired  porcupine  {Erethizon  dorsafnti  vai-. 
epixanthus),  from  Corbyns’  trail  on  the  Illecillewaet. 

N.  J.  Giroux  ; — 

About  500  specimens  of  fossils  from  the  Cambro-Silurian  rucks 
at  numerous  localities  in  the  counties  of  Joliette,  Berthier 
and  Maskinonge,  in  the  province  of  Quebec. 

D.  B.  Dowling  : — 

About  500  specimens  of  fossils  from  the  Cambro-Silurian  and 
Silurian  rocks  of  the  west  shore  of  Lake  Winnipeg  and  islands 
adjacent  thereto. 

A  few  Indian  implements  and  small  pieces  of  pottery  fi'om  the 
mouth  of  the  Little  Saskatchewan  river,  Manitoba. 

J.  McEvoy  : — 

Ten  fossils  from  the  Carboniferous  limestone  of  White  valley, 
Okanagan  valley,  B.C. 

James  Macoun  : — 

Twenty-five  specimens  of  fossil  plants  from  Hastings,  near  Van¬ 
couver,  B.C. 

The  additions  to  the  palseontological,  ethnological  and  zoological 
collections  in  the  museum,  by  presentation,  exchange  or  purchase,  are 
as  follows  : — 

By  presentation  : — 

Horace  Belanger,  chief  factor  Hudson’s  Bay  Co.,  Norway 
House  : — 

Fine  specimen  each  of  the  fisher  (Mustela  PpHiMutii)  aiul 
cross  fox  (Vulpes  tmlyaris  var.  devati><atas)fv(nn  the  Nel¬ 
son  river,  Keewatin. 

Patrick  Neville  (Deputy  Inspector  of  Mines,  N.S.),  Bridgep(^rt, 
C.  B. 

Thirty-three  fine  slabs  of  fossil  plants  from  the  Sydney  coal 
field,  and  a  lower  jaw  of  a  walrus  from  Cape  Breton. 

William  Maddin  (Deputy  Inspector  of  Mines,  N.  S.),  Westville, 

N.  S. 

Thirty  specimens  of  fossil  plants  from  the  Springhill  coal 
mines,  N.  S. 
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H.  S.  Poole,  Stellarton,  N.  S.  : — 

Thirty  specimens  of  fossil  plants  from  the  coal  mines  near 
Stellarton. 

James  Robertson,  Albert  Mines,  Albert  county,  N.  B.  : — 

Twenty-five  specimens  of  two  species  of  fishes  (Rliadinichtliys) 
from  the  Albert  mines. 

J.  M".  Tyrrell,  C.E.,  Weston,  Ont.  : — 

Eskimo  mittens  and  boots  of  seal  skin,  the  latter  with  water¬ 
proof  feet ;  Eskimo  boots,  waterproof  ;  Eskimo  boots, 
harp-seal  skin,  with  feet  of  the  skin  of  the  square-flipper 
seal;  and  Eskimo  slippers;  all  from  North  BluflP,  Hud¬ 
son  Strait. 

J.  B.  Tyrrell,  Geol.  Survey,  Ottawa  : — 

Cree-Stony  Indian  saddle  from  Wolf  creek,  Alberta. 

Hyacinthe  Proulx,  Ottawa  : — 

Stone  gouge  found  near  the  Rideau  river,  Carleton  county, 
Ont. 

Frank  Butler,  Ottawa  : — 

Hunter’s  knife  and  pipe-bowl  from  Alberta,  used  by  Blood 
Indians  of  the  Blackfeet  tribe. 

John  F.  Fenton,  Huntley,  Carleton  county,  Ont.  : — 

Indian  stone  implement  of  singular  and  unusual  shape,  found 
by  donor  on  his  own  farm,  con.  3,  lot  8,  Huntley. 

Martin  Griflin,  jun.,  Ottawa  : — 

Egg  of  wood  peewee  ( Contojyus  virens ). 

J.  D.  INIoore,  St.  Maiy’s,  Ont.  : — 

Specimen  of  Orthoceras  from  the  Corniferous  limestone  of  St. 
Mary’s. 

Prof.  Henry  M.  Seely,  IMiddleborough  College,  Middleborough, 
Yt.:— 

One  species  of  fossil  from  the  Cambrian,  two  from  the  Calci- 
ferous,  and  two  from  the  Chazy  of  the  states  of  Vermont 
and  New  York. 

Prof.  F.  Schmidt,  St.  Petersburg,  Russia : — 

Nine  species  of  fossils  from  the  Cambrian  and  Silurian  rocks 
of  Estland  and  the  Baltic. 

Alfred  Ogden,  House  of  Commons,  Ottawa  : — 

Twenty  specimens  of  fossils  from  the  Trenton  limestone  at 
Rochesterville,  Ont, 
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By  Purchase  : 

From  J.  Stewart,  Ottawa  : — 

Thirty-three  rare  or  unusually  perfect  specimens  of  fossils 
from  the  Trenton  limestone,  near  Ottawa. 

Rev.  G.  W.  Taylor,  Victoria,  V.T.  : — 

Specimen  of  an  undescribed  decapod  crustacean  from  the 
Cretaceous  rocks  of  Vancouver  island. 


Botany,  (ire. 

In  the  last  Summary  P^eport  on  the  work  of  this  division  it  is  stated 
that  Pi’ofessor  Macoun  was  occupied  on  Part  VI.  of  the  Catalogue  of 
Canadian  Plants,  and  on  the  Catalogue  of  Canadian  Birds.  Part  VI. 
has  been  completed,  more  than  one-thii'd  of  it  has  been  printed,  and 
the  completed  Catalogue  of  Canadian  Birds  will  be  ready  for  the 
printer  before  the  end  of  the  present  month. 

As  these  works  are  the  result  of  the  observation  and  collections  of 
more  than  thirty  years,  it  is  hoped  they  will  be  well  I'eceived,  and  prove 
useful  to  botanists  and  ornithologists  throughout  the  world. 

On  the  further  work  of  this  division  during  the  year,  Professor 
Macoun  reports  : — 

“  In  compliance  with  your  suggestion,  that  I  should  undertake  the 
preparation  of  a  Catalogue  of  Canadian  fungi,  with  special  reference 
to  the  edible  and  to  the  poisonous  species,  I  have  been  working  at  it 
at  intervals  during  the  past  six  years.  I  now  know  nearly  800  species 
of  Canadian  Fungi,  and  during  the  coming  summer  hope  to  be  able  to 
gather  enough  material  to  enable  me  to  write  up  the  whole  subject 
next  winter. 

“The  agarics,  which  include  most  of  the  edible  and  poisonous  fungi, 
change  so  rapidly  after  being  gathei'ed  that  drawings  must  be  made 
from  the  fresh  plant,  and  it  is  desirable  that  some  arrangement  be  made 
to  get  this  done  during  next  spring  and  summer.  During  the  month  of 
September  last  large  collections  were  made  in  the  vicinity  of  Ottawa  of 
these  species,  and  Mr.  Lambe  made  water-colour  drawings  of  them  in 
the  evenings.  He  did  the  work  remarkably  well,  and  I  would  respect¬ 
fully  suggest  that  a  small  sum  be  placed  in  the  e.stimates  to  remunerate 
him  for  this  work  in  the  past  and  for  the  prospective  work  of  next 
spring  and  summer.  I  may  say  that  unless  an  arrangement  is  made 
with  some  person  in  Ottawa  to  make  the  drawings,  I  can  proceed  no 
further  with  this  desirable  and  useful  work. 
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“  Having  completed  the  collection  of  material  for  the  Catalogue  of 
Birds,  I  am  now  gathering  data  for  a  Catalogue  of  Canadian  fresh¬ 
water  Fishes,  and  should  like  you  to  authorize  me  to  prosecute  that 
work  as  a  supplement  to  my  other  work  when  in  the  field. 

“  Early  last  May  you  requested  me  to  endeavour  to  complete  the  set 
of  photograj)hs  of  Canadian  trees,  and  about  the  last  of  that  month  I 
went  to  the  Niagara  district  where  I  knew  there  were  many  rare  and 
well-grown  specimens.  I  was  not  disappointed,  and  in  the  course  of  a 
little  over  two  weeks  forty  very  fine  trees  were  selected,  of  which  Mr. 
Topley  took  excellent  photographs.  My  time  being  limited,  I  had  to 
return  to  Ottawa  before  good  specimens  of  all  the  western  trees  could 
be  selected,  as  I  had  been  requested  by  you  to  proceed  to  Banff  in 
order  to  make  a  collection  of  specimens  of  the  fauna  and  flora  of  the 
Rocky  Mountain  park  and  vicinity  for  the  museum  proposed  to  be 
established  at  Banff. 

“  About  the  1st  of  May,  I  telegraphed  to  Victoria,  to  Mr.  William 
Spreadborough,  who  had  been  with  me  two  years  in  British  Columbia, 
to  come  to  Banff  and  commence  making  a  collection  of  the  birds  and 
mammals.  He  reached  Banff  on  the  7th  of  May  and  at  once  com¬ 
menced  work.  He  was  very  successful  and  had  obtained  251  skins 
before  I  joined  him. 

“  On  the  20th  of  June  I  left  Ottawa  and  reached  Banff  on  the  25th, 
commencing  work  the  same  day.  From  that  date  to  the  24th  of 
August,  I  was  continuously  employed  collecting  and  drying  plants,  and 
in  making  notes  on  the  flora  and  fauna  of  the  park.  These  notes  have 
been  put  into  order  since  my  return,  so  that  should  a  report  on  the 
natural  history  of  the  park  be  at  any  time  required  it  can  be  written  in 
a  very  short  time.  During  the  two  months  I  spent  at  Banff  and  in  its 
vicinity  I  collected  over  1,000  species  of  plants,  and  since  my  return 
have  examined  and  ari'anged  them  all.  Most  of  these  have  been 
mounted,  labelled,  and  jilaced  in  a  cabinet  made  for  their  reception. 

“  Early  in  May,  at  your  request,  I  instructed  the  taxideimist  to 
commence  setting  up  birds  for  the  Banfi:'  musuem,  and  as  far  as  I  am 
aware  he  has  been  at  that  work  ever  since. 

“  The  avi-fauna  of  the  Rocky  Mountain  park  will  be  found  to  con¬ 
sist  of  about  150  species,  but  it  seems  desirable  that  all  the  waders, 
swimming  birds  and  grouse  of  the  prairie  region  should  be  included  in 
the  collection,  as  nearly  all  travellers  are  spoitsmen  and  they  should  be 
enabled  to  see  for  themselves  the  great  variety  of  game  birds  that 
inhabit  the  Canadian  pi'aii'ies.  ^ 

“  A  few  small  mammals  and  all  the  species  of  fishes  known  to  be  in 
the  waters  of  the  park  were  obtained.  The  skins  of  the  larger  fishes 
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were  bi’ought  to  Ottawa,  and  nuinei'ous  entire  specimens  of  the  .small 
minnow  that  lives  in  the  warm  water  of  the  sulphur  springs.  That 
it  does  live  in  the  warm  water  is  undoubted,  but  it  also  lives  in  cold 
water  and  there  attains  a  larger  size.  We  traced  it  from  the  warm 
springs  through  pools  of  water  in  the  tufa  mounds  below  them  to  the 
marshes  on  a  level  with  the  Bow  river.  We  saw  none  in  the  river, 
but  it  may  be  there  nevertheless.  The  chief  peculiarity  about  this  tish 
is  its  large  pectoral  fins — very  large  in  proportion  to  its  size. 

“Knowing  that  the  Catalogue  of  Canadian  Bii’ds  would  likely  be 
printed  this  winter,  I  and  Mr.  Spreadbo rough  went  from  Banff  to 
Indian  Head,  a  locality  peculiarly  well  suited  for  collecting  the  birds 
of  the  prairie  region.  After  three  days  I  came  on  to  Ottawa,  while 
Mr.  Spreadborough  remained  there  collecting  for  four  weeks.  The 
result  was  152  skins  of  birds  and  small  mammals,  and  a  list  of  all  the 
birds  found  in  September  in  that  district. 

“  Since  my  return  to  Ottawa,  I  have  been  busy — when  not  engaged 
on  either  of  the  catalogues  above  mentioned,  on  the  routine  work  con¬ 
nected  with  the  Natural  Histoi'y  branch.  This  work  is  greatly  ham¬ 
pered  by  the  very  insufficient  accommodation  afforded  for  its  prosecu¬ 
tion.  You  are  aware  that  for  three  years  this  has  been  obvious,  and 
though  the  attention  of  the  Department  of  Public  Works  has  been 
called  to  it  repeatedly,  nothing  has  yet  been  done  to  remedy  it. 

“It  was  intended  that  Mr.  Jas.  M.  Macoun  .should  accompany  me  to 
Banff,  but  his  appointment  as  secretary  to  Dr.  G.  M.  Dawson,  of  the 
British  Behring  Sea  Commissioners,  made  a  change  in  plans  necessary. 
After  my  departure  for  Banff  Mr.  J.  M.  Macoun  continued  the  work 
upon  which  he  had  been  engaged  since  the  opening  of  spring,  viz.,  col¬ 
lecting  plants  in  the  vicinity  of  Ottawa,  the  flora  of  eastern  Ontario 
being  but  poorly  represented  in  our  herbarium.  On  the  1st  of  July 
he  was  appointed  secretary  to  Dr.  G.  M.  Dawson,  Behring  Sea  Com¬ 
missioner  for  Canada,  and  since  that  date  he  has  done  no  work  for 
this  branch  excepting  after  office  hours.  While  in  Behring  sea  he 
collected  plants  whenever  an  opportunity  was  afforded  and  brought 
back  with  him  the  most  valuable  collection  of  arctic  and  sub-arctic 
plants  that  has  yet  been  received  into  our  herbarium.  Many  new 
species  have  already  been  described  and  others  have  not  yet  been 
determined. 

“Since  his  return  to  Ottawa  on  the  20th  of  Octobei',  his  duties  in 
connection  with  the  commission  have  occupied  him  during  the  i-egulai- 
office  hours.  In  the  evenings  and  at  other  times  he  has  continued  the 
usual  routine  work  in  the  Natural  Ili.story  branch,  and  has  been  com¬ 
pleting  the  collection  of  plants  intended  for  the  Banff  museum  ;  in  a 
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few  weeks  all  work  in  connection  with  it  will  be  finished.  He  has 
been,  besides,  engaged  in  examining  and  naming  the  various  collections 
of  flowering  plants  that  were  made  during  the  summer,  or  that  have 
been  received  from  other  collectors,  and  getting  out  the  specimens  to 
mount.  Since  the  20th  of  October,  1,711  sheets  of  specimens  have 
been  labelled  and  mounted. 

“  All  work,  except  the  mounting  of  specimens,  in  connection  with  the 
herbarium  has,  as  in  former  years,  been  done  by  Mr.  J.  M.  Macoun. 
During  1891,  5,378  sheets  of  specimens  were  mounted  and  placed  in 
the  herbarium,  many  more  than  during  any  previous  year.  Of  these 
4,490  are  flowering  plants  and  888  are  cryptogams.  Of  the  flowering 
plants  1,943  are  Canadian,  2,142  are  European  and  405  are  from  the 
United  States. 

“4,526  sheets  of  specimens  were  sent  to  public  institutions  and  to 
private  individuals  in  exchange  for  desiderata.  Of  these  1,391  are 
cryptogams  and  3,135  are  flowering  plants.  Of  the  above  total  1,823 
specimens  were  presented  to  the  following  American  and  European 


institutions : — 

British  Museum .  212 

Central  Experimental  Farm .  172 

Department  of  Public  Instruction,  Quebec. .  .  55 

McGill  University .  100 

National  Museum,  Washington .  428 

Harvard  U niversity .  112 

Shaw  School  of  Botany,  St.  Louis .  200 

Columbia  College .  221 

I 

Michigan  Agricultural  College .  183 

Department  of  Agriculture,  Washington  ....  140 


“  Among  the  more  valuable .  collections  of  plants  received  for  the 
herbarium  during  the  year  may  be  mentioned  those  sent  by  J.  A. 
Morten,  Wingham,  Ont.,  Jas.  White,  Edmonton,  Ont.,  and  Wm. 
Scott,  Ottawa,  and  about  1,000  species  jiresented  to  the  hei'barium  by 
W.  Bicknell,  Bordighera,  Italy.  The  last  named  is  a  remarkably  fine 
and  valuable  collection,  for  which  the  special  thanks  of  this  Survey  are 
due  to  Mr.  Bicknell. 

“Since  the  31st  of  December,  1891,  in  connection  with  the  work  of 
this  division,  429  letters  of  sufficient  importance  to  copy  were  written 
and  about  the  same  number  received.” 
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Maps  in  course  of  Preparation  and  Published  diiring  1891. 


North-West  Territory,  9  sheets,  20  to  26 
inches  long,  by  16  inches  broad,  show¬ 
ing  waters  followed  by  the  members  of 
the  Yukon  Expedition,  1887-88,  and 
reaching  from  longitude  111°  to  144°, 
and  latitude  59°  to  68°,  to  accompany 
report  by  Mr.  McConnell,  published 
1891 . .  8  miles=l  inch. 


Index  map  of  the  above  do  do  .  48  miles— 1  inch. 

North-West  Territory,  Athabaska  and  part 
of  British  Columbia,  to  illustrate  work 
of  Mr.  McConnell,  1889-90,  and  reach¬ 
ing  from  longitude  1 10°  to  120°  and  lati¬ 


tude  54°  to  60°,  in  draughtsman’s  hands  8  miles=l  inch. 

British  Columbia,  Kamloops  sheet  (Dr.  sq.  m. 

Dawson)  ready  for  publication .  4  milesz=l  inch.  6,400 

British  Columbia,  Shuswap  sheet  (Dr. 

Dawson)  in  progress .  do  6,400 

British  Columbia,  Placer  Mines  of  Cunn¬ 
ingham  Creek  (Mr.  Bowman) . About  27  J  chsz=l  in.  34 

British  Columbia,  Quartz  veins  and  Placer 

Diggings,  Grouse  Creek  (Mr.  Bowman),  do  25  chs=l  in.  14 

British  Columbia,  Placer  Mines  of  Antler 

Creek  (Mr.  Bowman) .  do  26  chs=l  in.  38 

British  Columbia,  Plan  of  Lightning 

Creek  (Mr.  Bowman) .  400  ft.=l  in.  17 

British  Columbia,  Plan  of  Williams’  Creek 

(Mr.  Bowman) . About  10  chs=l  in.  12 

The  above  (five)  mining  plans  are  in  hand,  and  will  shortly  be  ready 
for  publication. 


Manitoba ;  Map  showing  the  whole  of  Lake 
Winnipeg  (Mr.  Tyrrell)  in  progress .... 

4  miles=:l  inch. 

48,600 

Northern  Manitoba  (part  of)  in  progress 
(Mr.  Tyrrell) . 

2  milesz=:l  inch. 

5,000 

Northern  Manitoba  (Mr.  Tyrrell)  ready 
for  publication . 

8  miles=l  inch. 

20,000 

Western  Ontario,  Lake  of  the  Woods, 

sheet  No.  2,  ready  for  publication . 

7 

2  miles=l  inch. 

2,000 
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Western  Ontario  (Hunter’s  Island  sheet) 
sheet  No.  7  (Dr.  Lawson)  ready  for  pub- 


lication . 

Western  Ontario,  (north  of  Hunter’s  Is¬ 
land)  sheet  No.  6  (Mr.  Smith)  in  pro- 

4  miles=l  inch. 

3,456 

gress . 

Western  Ontario,  sheet  No.  9  (Mr.  Me- 

do 

3,456 

Innes)  in  progress . 

Ontario,  sheet  No.  130,  Sudbury  mining 
district  (Dr.  Bell)  published  with  part 

■  do 

3,456 

F,  Annual  Report,  vol.  V.,  1890-91 .... 
Ontario,  sheet  No.  125,  south  of  Sudbury 

do 

3,456 

sheet,  in  progress . 

do  do  No.  1 1 5,  ready  for  draughts- 

do  (about)  1,800 

man . ' . 

do 

3,456 

do  General  map  in  progress . 

Quebec,  N.E.  ^  sheet  (Eastern  Townships 

do 

map)  ready  for  publication . 

Quebec,  S.W.  1  sheet  (Eastern  Townships 

do 

4,500 

map)  in  progress . 

Quebec,  N.W.  ^  sheet  (Eastern  Townships 

do 

4,500 

map)  in  progress . 

Quebec  and  Lake  St.  John  district, 

do 

4,500 

sheets  in  progress  (Mr.  Low) . 

Quebec,  ^  sheet,  18  S.  E  (Messrs.  Bailey  & 

do 

6,912 

Meinnes),  ready  for  engraver . 

Quebec,  ^  sheet,  18  N.  E.  (Messrs.  Bailey 

3,456 

&  MeInnes),  in  progress . 

Quebec,  Lievre  River  and  Templeton  phos¬ 
phate  region,  Ottawa  county,  2  sheets 
(Mr.  Ingall);  sheet  No.  2  engraved; 

do  (about) 

500 

sheet  No.  1  ready  for  engraver . 

New  Brunswick,  surface  geology,  sheets, 

1  S.W.,  1  S.E.,  and  1  N.E.,  3  sheets 

40  chns=l  inch. 

220 

(Mr.  Chalmers),  ready  for  publication  . 
Nova  Scotia,  ^  sheet,  11  N.W.  in  the  en- 

4  miles =1  inch. 

6,650 

graver’s  hands . 

do 

do  ^  sheet,  11  S.W.  (Messrs. 

Fletcher  &  Faribault),  published  1891 .  do  (about)  650 

Nova  Scotia,  ^  sheets,  4  N.E.  and  4  S.E. 

(Messrs.  Fletcher  &  Faribault),  in  pro¬ 
gress  . 


1  inch=l  mile. 
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LIBRARY - SALES  AND  DISTRIBUTION  OP  PUBLICATIONS. 

The  librarian,  Dr.  Thorburn,  reports  that  during  the  year,  from  the 
2nd  of  January  to  the  31st  of  December,  there  have  been  distributed 
8,593  publications  of  the  Geological  Survey  Department,  comprising 
annual  reports,  parts  of  these,  special  reports  and  maps.  Of  these, 
5,918  were  distributed  in  Canada;  the  remainder,  2,675,  were  sent  to 
foreign  countries  as  exchanges  to  scientific  and  literary  institutions, 
and  to  a  number  of  individuals  engaged  in  scientific  pursuits.  In  most 
cases,  the  institutions  and  individuals  receiving  the  survey  publications 
reciprocate  by  supplying  the  library  with  copies  of  their  publications, 
or  otherwise  rendering  important  assistance  in  the  work  of  the  survey. 

It  may  be  stated  that  the  general  list  of  exchanges  now  amounts  to 
782,  and,  be  sides  these,  there  are  upwards  of  1,000  others  receiving 
reports  on  palaeontology,  mineral  statistics  and  botany.  Due  care  has 
to  be  exercised  in  the  distribution  of  the  publications.  Were  all  the 
applications  granted,  the  supply,  which  is  limited,  would  soon  be  ex¬ 
hausted.  It  is  deemed  advisable  to  retain  a  sufficient  number  in  stock 
with  which  to  supply  future  requirements.  A  large  number  of  the 
earlier  reports  are  already  out  of  print,  and  can  no  longer  be  supplied. 

The  number  of  books,  pamphlets  and  maps  presented  to  the  library 
last  year  was  2,307.  Besides  these,  146  books  were  purchased,  and  38 
periodicals,  on  geological,  mineralogical  and  natural  history  subjects, 
were  subscribed  for. 

The  number  of  books  bound  in  1891  was  256. 

The  letters  and  acknowledgments  sent  to  the  library  for  publica¬ 
tions  distributed  during  the  year  were  1,952,  and  the  number  of  letters 
sent  out  by  the  librarian  was  1,053. 

There  are  now  about  9,000  volumes  and  3,600  pamphlets  in  the 
library. 

Attention  is  again  called  to  the  altogether  insufficient  space  avail¬ 
able  for  library  purposes.  The  cases  are  all  filled,  and  a  large  portion 
of  the  books  are  piled  up  round  the  library  floor  and  in  other  parts  of 
the  building,  and  consequently,  in  many  cases,  it  is  difficult  to  find 
works  which  are  required  for  consultation  by  members  of  the  staff. 

Sales  of  survey  publications  for  the  year  ending  31st  December, 
1891,  amounted  to  $3,550.03. 


VISITORS. 

The  number  of  visitors  to  the  museum  during  the  year  was  20,363, 
being  an  increase  of  2,063  over  1890,  and  of  10,814  since  1882,  the 
first  year  of  the  opening  of  the  museum  in  Ottawa. 
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STAFF,  APPROPRIATION,  EXPENDITURE  AND  CORRESPONDENCE. 

The  strength  of  the  staff  at  present  employed  is  56,  viz.,  profes¬ 
sional,  37  ;  ordinary,  19. 

During  the  calendar  year  the  following  changes  in  the  permanent 
staff  have  taken  place  : — 

Mr.  W.  F.  Ferrier,  appointed  lithologist. 

Mr.  N.  J.  Giroux  do  assistant  geologist. 

Mr.  A.  E.  Barlow  do  do 

Mr.  S.  Barlow,  chief  geographer,  promoted  to  the  rank  of  chief 
clerk. 

Mr.  H.  P.  Brumell,  promoted  from  the  third  to  the  second  class. 


The  amount  available  for  the  fiscal  year  ended  30th  June,  1891, 


was  ; — 


Grant. 

Expenditure. 

Civil  list  appropriation . .  •  _  . 

Geological  Survey  and  Museum  appropriation . 

Artesian  boring  appropriation .  . 

S  cts. 

47,330  00 
60,100  00 
10,000  00 

8  cts. 

41,792  50 
19,001  16 
27,473  81 
6,514  48 
9,605  39 
1,823  56 
309  40 
546  35 
508  05 
1,805  72 

109,379  36 
6,534  66 

102,844  70 
5,159  75 
5,537  50 
3,888  05 

Stationery,  mapping  materials  and  Queen’s  Printer . . . 

Purchase  of  laboratory  apparatus  and  chemicals . 

Add — Advances  to  field  explorers . 

Unexpended  balance,  civil  list  appropriation . 

do  general  do  . 

117,430  00 

117,430  00 

The  correspondence  of  the  department  shows  a  total  of  10,852  letters 
sent,  and  6,947  received. 


I  have  the  honour  to  be.  Sir, 

Your  most  obedient  servant, 

ALFRED  R.  C.  SELWYN, 

Deputy  Head  and  Director. 
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INTRODUCTORY. 


Previous  Explorations,  General  Physical  Features  and  Agricul¬ 
tural  Capabilities. 

t 

The  history  of  the  Peace  and  Athabasca  country  commences  in  1778 
when  Peter  Pond,  subsequently  a  partner  in  the  North-west  Company,  ^ 

pushing  north-westward  in  search  of  new  fur  districts,  reached  the  Atha¬ 
basca  by  way  of  Methy  Portage  and  the  Clearwater  River,  and  descend¬ 
ing  it,  founded  a  fort  known  as  the  “  Old  Establishment,”  about  thirty 
miles  above  its  mouth.  In  1788,  this  post  was  abandoned  and  a  new 
one  built  on  the  south  shore  of  Lake  Athabasca,  on  what  is  now  known 
R,s  “  Old  Fort  Point.”  Still  later,  this  site  was  also  deserted  and  a 
better  one  selected  on  the  north  shore,  near  the  outlet  of  the  lake.  A 
general  map  of  the  North-west  was  published  by  Peter  Pond  in  178-5. 

Peter  Pond’s  venture  proved  extremely  remunerative,  and  he  was 

followed  by  other  traders  who  gradually  spread  themselves  over  the 

then  unknown  country  to  the  north  and  west.  A  complete  survey  of 

the  Athabasca  appears  to  have  been  made  by  David  Thomson.*  This  David  Tliom 
vv  V  T  r.Ar»  £  son  s  surveys 

energetic  but  little  known  traveller  made  a  track  survey  in  1  i  9  J  ot 

Lesser  Slave  River,  and  of  the  Athabasca  from  the  mouth  of  the  Pem¬ 
bina  to  Clearwater  Forks.  In  1803,  he  filled  in  the  gap  between  the 
Forks  and  Lake  Athabasca,  and  in  1810  ascended  the  river  and 
crossed  the  Rockies  by  the  Athabasca  Pass,  thus  completing  his 
traverse.  Peace  River  was  ascended  and  surveyed  by  Sir  Alexander  ” 

Mackenzie  in  1792,  from  its  mouth  to  a  point  about  six  miles  above 
the  Smoky  River  Forks,  but  a  post  had  been  established  some  years 
before,  near  the  present  site  of  Fort  Vermilion.  In  1793  he  com¬ 
pleted  his  journey  and  explored  the  river  to  its  source. 

The  portion  of  the  Athabasca  between  the  Clearwater  Foi’ks  and 
the  lake  was  examined  and  briefly  described  bv  Franklin  in  1819  and  other 

,  .  1  n  , ,  -  explorers 

182.5,  and  by  Richardson  in  1848,  and  as  it  formed  part  of  the  prin¬ 
cipal  inland  route  to  the  Arctic  Ocean,  it  was  also  travelled  by  Back, 

Simpson  and  other  Arctic  explorers.  In  1843,  Lefroy  descended  the 
Clearwater  and  the  Athabasca  River,  and  in  1844  ascended  Peace 
River  to  Dunvegan,  and  then  leaving  the  river  travelled  eastwards  to 

*Brief  narrative  of  the  journeys  of  David  Thomson  in  North-western  America, 
by  J.  B.  Tyrrell,  M.A.,  Proc.  Can.  Ins.,  1887-88,  vol.  VI.,  p.  135. 
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Edmonton  by  Lesser  Slave  Lake.  Lefroy  observed  for  latitude  and 
longitude  and  established  the  magnetic  variation  at  a  number  of  points 
along  his  route.  In  1875,  Dr.  Selwyn,  Director  of  the  Geological 
Survey,  mapped  and  reported  on  the  upper  part  of  Peace  River,  as  far 
down  as  the  mouth  of  Smoky  River,  and  in  the  same  year  Professor 
Macoun,  who  accompanied  him  proceeded  down  the  river  to  Lake 
Athabasca,  and  returned  east  by  the  usual  Athabasca-Clearwater  route, 
while  Dr.  Selwyn  reascended  Peace  River,  and  returned  by  British 
Columbia.  In  1879,  Dr.  Dawson  examined  Pine  River,  Smoky 
River  and  other  branches  of  Peace  river.  In  1883,  W.  T. 
Thompson,  D.L.S.,  extended  the  regular  instrumental  surveys  of 
the  Dominion  Lands  Branch,  Department  of  the  Interior,  into 
the  Peace  River  country.  In  1882,  a  track  survey  and  geological 
examination  of  the  Athabasca,  beloiv  the  mouth  of  Lake  La  Biche 
River,  was  made  by  Dr.  R.  Bellf,  and  finally,  in  1884,  a  micrometer 
survey  of  the  lower  parts  of  both  the  Peace  and  .Athabasca  rivers, 
was  made  by  TVm.  Ogilvie,  D.L.S. 

The  countiy  between  the  Peace  and  Athabasca  rivers  north  of 
Lesser  Slave  Lake,  comprising  an  area  of  about  44,000  square  miles, 
was  not  entered  by  any  of  the  travellers  referred  to  and  remained  en- 
tiiely  unknown  until  the  present  exploration  was  undertaken. 

The  greater  part  of  this  district  may  be  described  as  a  gently  un¬ 
dulating  wooded  plain,  diversified  with  numerous  shallow  lakes, 
muskegs  and  marshes.  Small  prairie  patches,  manifestly  due  to  forest 
fires,  occur  north  of  the  west  end  of  Lesser  Slave  Lake,  at  several  points 
along  the  Loon  and  Wabiscaw  rivers,  also  on  Peace  River  around 
Fort  Vermilion  and  at  other  places,  but  their  tota  area  is  relatively 
insignificant.  The  principal  forest  trees  are  the  white  and  black 
spruces,  P7ce«  alba  and  nigra,  the  balsam-fir,  Abies  balsamea,  the  Bank- 
sianpine,  Pinus Banksiana,  the  larch,  Auria;  Americana,  the  aspen,  Pqpw- 
Jus  remuloides,  the  balsam-poplar,  Populus  balsamifera,  and  the  canoe 
bitch  Betula  papyracea.  The  species  of  spruce  occur  along  many 
of  the  river  flats,  and  on  the  uplands  they  are  found  nearly  every¬ 
where  except  on  the  drier  hills.  The  white  spruce  attains,  in  favour¬ 
able  localities,  a  diameter  of  two  feet  or  more,  but  it  is  usually  much 
smaller.  It  is  the  most  valuable  tree  in  the  district.  The  Banksian 
pine  grows  thickly  on  the  sandy  and  gravelly  ridges,  while  the  aspen 
prefers  a  loamy  soil  and  characterizes  the  best  agricultural  parts  of 
the  country.  The  larch,  balsam,  balsam-poplar  and  birch,  although 
found  in  every  part  of  the  district,  are  more  scattered  and 


^Geological  Survey  of  Canada,  Report  of  Progress,  1875-76. 
tGeological  Survey  of  Canada,  Report  of  Progress,  1882-3-4. 
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do  not  form  continuous  forests  like  the  spruce,  Banksian  pine  and 
aspen.  On  the  lower  part  of  the  Wabiscaw  and  Loon  rivers  a  large 
irregular  branched,  rough  barked  cottonwood  was  noticed,  which  is 
probably  Populus  nionilifera. 

The  rolling  plains  between  Peace  River  and  the  Athabasca  are  Elevations, 
relieved  by  several  high  ridges  or  plateaus,  all  of  which  owe  their 
orisin  to  a  differential  denudation  of  the  soft  rocks  on  which  the 

o 

plains  are  based.  Of  these  Marten  Mountain  is  situated  north-east  of 
Lesser  Slave  Lake,  above  which  it  rises  to  a  height  of  about  1,000  feet. 

The  Buffalo  Head  Hills  commence  abruptly  about  fifty  miles  above  the 
mouth  of  the  Loon  River,  with  an  elevation  of  about  2,500  feet  above 
the  sea,  and  running  in  a  south-south-westerly  direction  die  away 
opposite  the  mouth  of  Battle  River,  while  Birch  Mountain  extends  for 
nearly  ninety  miles  along  the  lower  part  of  the  Athabasca,  from  which 
it  is  separated  by  a  plain  fifteen  to  twenty  miles  wide.  Among  the 
smaller  elevations  are  Trout  Mountain,  which  is  situated  north  of  the 
Wabiscaw  River,  and  the  Thickwood  Hills,  which  lie  south  of  Birch 
Mountain.  The  uplan'ds  of  the  district,  like  the  lowlands,  are  all  wooded, 
and  are  dotted  everywhere  with  lakes  and  marshes. 

The  pi’incipal  watercourse  of  the  district  is  the  Wabiscaw-Loon  Rivers. 
River.  This  stream,  with  its  numerous  tributaries,  drains  nearly  half 
the  region.  Among  the  other  rivers  are  the  Pelican,  Red,  Moose  and 
Tar  rivers,  flowing  into  the  Athabasca ;  Birch  River  draining  into 
Lake  Claire;  and  the  Red,  Wolverine  and  Cadotte’s  rivers  are  tribu¬ 
taries  of  Peace  River.  The  main  rivers  branch  in  the  interior  of 
the  district  into  a  multitude  of  small  winding  streams,  few  of  which 
have  valleys  of  any  size,  and  they  usually  flow  in  a  sluggish  manner, 
often  expanding  into  lakes  in  the  fiat  districts,  but  break  over  the 
steeper  slopes  of  the  country  in  a  series  of  strong  rapids.  With  the 
exception  of  the  lower  part  of  Loon  River,  none  of  these  rivers  are 
navigable  by  steamers. 

A  noticeable  feature  of  the  district  reported  on  is  the  multitude  of  Lakes, 
lakes  which  occur  everywhere,  scattered  overplains,  plateaus  and  ridges. 

The  lakes  range  in  size  from  broad  sheets  of  water  twelve  to  fifteen  miles 
in  length,  to  small  ponds  a  few  feet  across.  They  ai’e  usually  shallow  and 
weedy,  and  in  many  cases  are  being  gradually  filled  up  with  Sphagnum. 

Many  of  the  smaller  lakes  of  former  times  have  been  completely  filled 
up  and  are  now  represented  by  muskegs.  The  origin  of  most  of  the 
lakes  is  due  to  the  numerous  shallow  depressions  in  the  boulder-clay 
floor  of  the  district,  becoming  filled  with  water  ;  but  in  some  instances 
they  appear  to  have  been  caused  by  the  damming  up  of  some  of  the 
smaller  streams  by  beavers. 
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Lake  Claire,  Lake  Mammawee,  and  a  number  of  other  smaller  lakes 
in  the  north-eastern  part  of  the  district,  differ  in  origin  from  those 
just  described,  as  they  occupy  part  of  the  common  delta-plain  of  the 
Peace  and  Athabasca  rivers,  which  stretches  from  the  west  end  of  Lake 
Athabasca  up  both  these  streams  for  many  miles.  They  represent 
portions  of  Lake  Athabasca  separated  from  the  main  basin  by  accumu¬ 
lations  of  stream  detritus.  These  lakes  are  everywhere  very  shallow, 
their  ordinary  depth  seldom  exceeding  nine  feet,  even  in  their  deepest 
parts.  In  seasons  of  exceptionally  high  water,  the  low  marshy  plain 
separating  them  from  the  main  lake,  and  from  one  another,  is  flooded, 
and  they  become  re-united.  Lake  Claire  is  the  largest  of  the  group,' 
being  from  ten  to  fifteen  miles  wide,  and  from  twenty-five  to  thirty  miles 
in  length.  The  northern  part  of  this  lake  has  not  yet  been  surveyed. 

The  agricultural  capabilities  of  portions  of  the  Peace- Athabasca  dis¬ 
trict  are  promising,  but  have  not  yet  been  thoroughly  tested.  Vege¬ 
tables  of  various  kinds  are  grown  yearly  without  difficulty,  at  Fort 
Vermilion,  Lesser  Slave  Lake,  Whitefish  Lake  and  Trout  Lake, 
while  potatoes  are  grown  by  Indians  even  on  the  summit  of  Birch 
Mountain,  at  a  height  of  2,300  feet  above  the  sea.  Wheat  and  other 
cereals  have  been  fairly  successful  at  Lesser  Slave  Lake  and  at  Fort 
Vermilion,  the  only  places  where  they  have  been  tried.  The  prairie 
country  around  Fort  Vermilion  equals  in  fertility  the  famous  Edmon¬ 
ton  district  and  appears  to  enjoy  an  equally  good  climate,  its  higher 
latitude  being  compensated  for  by  its  more  western  situation, 
and  by  its  lower  elevation.  This  district  is  about  1,000  feet 
above  the  sea.  In  the  interior,  narrow  strips  of  aspen-covered,  but 
excellent  land  are  usually  found  along  the  main  rivers,  and  surrounding 
many  of  the  lakes ;  and  numerous  areas,  often  equal  in  size  to  eastern 
counties,  might  be  selected,  which  appear  well  adapted  for  cultivation, 
but  the  numerous  swamps,  muskegs  and  marshes,  which  separate  these 
areas,  detract  greatly  from  their  value.  The  western,  and  especially 
the  north-westei  n,  portion  of  this  district  contains  the  most  promising 
agricultural  lands. 


Description  of  Routes. 

Canoe  traverse  from  the  Athabasca  River  to  Peace  River  by  way  of  the 
Pelican^  Wabiscaiv  and  Loon  Rivers. 

The  field  season  of  1888  was  commenced  by  making  a  canoe  traverse 
across  the  unexplored  country  lying  between  Peace  River  and  the 
Athabasca,  by  way  of  the  Pelican,  Wabiscaw  and  Loon  rivers.  The 
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length  of  this  traverse  from  the  mouth  of  the  Pelican  to  the  mouth 
of  the  Loon,  is  about  200  miles,  measured  in  a  straight  line, 
but  the  distance  actually  travelled,  following  the  winding  courses  of 
the  various  streams,  amounted  to  nearly  400  miles,  and  occu¬ 
pied  altogether  about  three  weeks.  Two  portages,  one  of  three  miles  Portages, 
and  the  other  of  two  miles,  occur  on  the  route,  and  great  care  had  to 
be  exercised  in  descending  the  unknown  Wabiscaw  River  with  its 
numerous  rapids,  but  with  these  exceptions,  no  especial  difficulties  were 
encountered. 

The  Pelican  River  empties  into  the  Athabasca  about  102  miles  be-  Pelican  River, 
low  Athabasca  Landing.  Its  length,  from  its  source  in  Pelican  Lake 
to  the  Athabasca,  is  about  twenty-seven  miles,  measured  in  a  straight 
line,  but  fully  twice  this  distance  following  the  numerous  windings  of 
the  stream.  It  has  a  total  fall  of  544  feet,  the  greater  part  of  this 
descent  occurring  in  the  last  five  miles,  where  it  breaks  through  the 
plateau  down  to  the  level  of  the  Athabasca.  The  lower  portion  of 
the  stream  in  which  this  rapid  descent  takes  place  is  unnavigable,  and 
the  traverse  began  by  making  a  disagreeable  portage  of  three  miles 
out  of  the  valley  of  the  Athabasca — which  is  here  350  feet  deep — 
through  aspen  and  spruce  forests  and  across  muskegs  to  a  point  on 
Pelican  River  above  the  rapids. 

From  the  east  end  of  the  portage  to  Pelican  Lake,  Pelican  River 
maintains  a  general  westerly  direction,  it  has  an  average  width  of  fifty 
to  sixty  feet,  its  current,  as  a  rule,  is  sluggish,  but  boulder  bars  form¬ 
ing  short  rapids  occur  frequently  for  the  first  ten  miles,  and  occasion¬ 
ally  all  the  way  up. 

It  is  exceedingly  crooked,  and  in  one  place  a  portage  of  less  than  a 
mile,  saved  a  detour  reported  to  be  ten  or  twelve  miles. 

The  principal  tributaries  of  Pelican  River  are :  Muskeg  River, 
which  enters  it  from  the  north,  and  is  fully  equal  in  size  to  the  main 
stream;  and  Crooked  Neck  River  and  Long  Lake  Creek,  which  join 
it  from  the  south.  The  country  adjoining  the  Pelican  River  is  low 
and  generally  wooded,  chiefly  with  spruce  and  aspen,  but  in  places  the 
river  winds  through  wide  marshy  flats  covered  with  wild  hay.  The 
flat  country  extends  southward  to  Pelican  Mountain,  a  wooded  ridge 
which  can  be  seen  from  several  points  along  the  river,  and  which  is 
said  to  extend  westward  to  Marten  Mountain,  at  the  east  end  of 
Lesser  Slave  Lake. 

The  channel  of  Pelican  River  above  the  portage  is  only  a  few 
feet  deep,  and  aflbrds  no  geological  sections,  seldom  even 
cutting  down  to  the  boulder  clay.  The  small  amount  of  erosion 
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performed  by  this  stream  evidences  an  origin  subsequent  to  the  Glacial 
period. 


Pelican  Lake.  Pelican  Lake,  the  head  of  Pelican  River,  is  a  small  lake  about  four 
miles  in  length  and  one  to  two  miles  in  width,  it  is  very  shallow,  and 
its  water  has  the  usual  brownish  colour  of  water  issuing'  from  mus¬ 
kegs.  Its  shores  are  low,  and  it  is  surrounded  by  shelving  sandy  and 
gravelly  beaches. 

Pelican  Lake,  like  the  majority  of  lakes  in  this  district,  occupies  a 
shallow  depression  in  the  boulder  clay  and  associated  drift  deposits, 
and  has  no  connection  in  any  way  with  the  pre-glacial  features  of  the 
country. 


Beaver  Creek. 


Sandy  Lake. 
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After  cros.sing  Pelican  Lake,  the  traverse  led  up  Beaver  Creek,  a 
small  stream,  in  places,  scarcely  large  enough  to  turn  the  canoe. 

Beaver  Creek  was  followed  in  a  westerly  direction  for  two 
miles,  and  as  the  stream  then  turned  to  the  south,  we  left  it,  and  made 
a  portage  of  two  miles  across  the  watershed,  between  the  Athabasca 
and  Peace  rivers,  to  Sandy  Lake,  one  of  the  sources  of  Loon  River. 
Sandy  Lake  is  rounded  in  outline,  with  a  diameter  of  four  to  five 
miles,  it  is  deeper  than  Pelican  Lake,  and  its  waters  are  clearer.  Its 
height  above  the  sea  is  1,910  feet.  Its  shores  are  low,  and  like 
Pelican  Lake,  it  occupies  a  hollow  in  the  drift.  Sandy  Lake  drains 
westward  by  Sandy  Lake  Creek  into  Wabiscaw  Lake.  Sandy  Lake 
Creek  is  a  stream  of  from  fifty  to  seventy  feet  wide,  and  its  length, 
measured  in  a  straight  line,  is  eleven  miles.  About  half  way  down,  it 
expands  into  a  small  lake,  and  two  miles  further  on  falls  over 
the  Devil’s  Rapids,  where  it  makes  a  descent  of  about  fifty  feet.  A 
portage  of  about  a  mile  in  length  leads  past  the  rapids,  but 
they  are  not  dangerous.  The  country  bordering  Sandy  Lake  Creek 
is  generally  wooded,  but  opposite  the  rapids  a  large  space  has  been 
cleared  by  fires,  originating  from  the  camping  places  at  the  ends  of 
the  portage,  and  now  forms  a  typical  prairie.  At  the  Devil’s  Rapids, 
Sandy  Lake  Creek  develops  a  small  valley,  but  no  rocks  are  exposed. 
In  the  greater  part  of  its  course  its  bed  is  only  a  few  feet  below  the 
general  surface  of  the  country. 

At  the  head  of  the  Wabiscaw  River,  are  the  two  Wabiscaw  lakes. 
The  upper  lake  is  about  six  miles  long,  and  from  two  to  three 
wide  ;  its  water  is  shallow  and  is  filled  with  small  algie,  probably 
belonging  to  the  genus  Apimnizomenon.  South  of  the  lake,  the  flat  or 
slightly  rolling  plain,  wooded  with  aspen  and  spruce,  which  char¬ 
acterize  the  region,  is  terminated  at  a  distance  of  twelve  to  fifteen 
miles  by  a  range  of  low  hills,  connecting  Pelican  and  Marten  moun 
tains.  In  other  directions  no  high  land  is  visible. 
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The  stream  connecting  the  two  Wabiscavv  lakes  is  about  three 
miles  in  length  and  winds  sluggishly  through  a  marshy  Hat  covered 
with  wild  hay. 

The  lower  Wabiscaw  Lake  is  about  eight  miles  long  with  an 
avei’age  width  of  three  miles.  It  is  deeper  than  the  upper  lake, 
and  its  water  is  clearer.  Boulder  clay  is  exposed  in  two  places  Boulder  clay 
along  its  eastern  shores,  but  no  outcrops  of  the  older  rocks  wer.e 
seen.  Numerous  boulders  occur  along  the  beach  in  places.  These 
consist  principally  of  Archtean  gneisses,  but  others  of  sandstone 
and  limestone  are  not  uncommon. 

The  Wabiscaw  lakes  ai'e  drained  by  the  Wabiscaw  River,  which, 
with  its  continuation.  Loon  River,  is  the  most  important  stream  in 
the  district  examined ;  it  has  a  course  of  290  miles  and  drains  an  area 
of  about  14,200  square  miles.  The  principal  tributaries  are  Bear^  Tributarie.s  of 
Trout,  House  and  Loon  rivers,  which  join  it  from  the  west,  and  River. 

Wood  Buffalo,  Pine  and  Panny  rivers,  which  enter  it  from  the  east. 

Most  of  these  streams  have  their  sources  in  lakes,  but  they  have  not 
yet  been  explored. 

The  Wabiscaw  River,  after  leaving  Wabiscaw  Lake,  runs  in  a  Wabiscaw 
south-easterly  direction  to  Pine  River,  a  distance  of  about  forty-seven 
miles,  in  a  straight  line  ;  its  width  varies  from  75  to  120  yards  ; 
for  some  miles  from  its  head  the  current  is  sluggish  and  the  channel 
of  the  stream  is  encumbered  by  numerous  gneissic  boulders,  through 
which  we  had  some  difficulty  in  finding  a  passage.  Twelve  miles  from 
the  lake.  Bear  River  joins  the  Wabiscaw  from  the  west,  and  is  almost 
equal  to  the  latter  in  size.  It  heads  in  Bear  Lake,  but  is  con¬ 
tinued  under  the  name  of  Whitefish  River  to  Whitefish  Lake, 
and  has  only  been  partially  explored.  Above  the  junction  of 
Bear  River  with  the  Wabiscaw,  the  latter  is  interrupted  by  a 
series  of  short  rapids,  but  after  passing  these  it  is  easily  navigable 
for  many  miles.  At  the  rapids  the  river  cuts  through  a  small 
ridge,  and  a  valley  about  fifty  feet  deep  is  developed,  while  above 
and  below  the  banks  disappear,  and  the  bed  of  the  river  is  only 
a  few  feet  below  the  general  level.  The  adjacent  country  is  all  Character  of 
well  wooded,  chiefly  with  aspen,  interspeivsed  with  groves  of  spruce. 

Five  miles  below  Bear  River,  Trout  River  comes  in  from  the  same 
side.  This  stream  is  about  sixty  feet  wide  and  originates  from  the 
Trout  lakes.  Below  Trout  River  the  Wabiscaw  is  easily  navigable, 
the  current  averaging  about  two  miles  an  hour,  and  is  uniform  in 
appearance  until  near  Wood  Bufl^alo  River;  at  this  point  the  slope  of 
the  stream  increases  and  rapids  occur  at  the  extremities  of  all  the 
bends. 


12  D 


DISTRICT  OF  ATHABASCA. 


Current  of 
rivers. 


Channel 

changed. 


Navigation. 


Valley 

deepens. 


Grand  Rapids 


Loon  River. 


From  ^yood  Buffalo,  to  House  Elver  the  current  of  the  Wabiscaw 
is  generally  rapid,  and  stretches  of  rough  water  occur  frequently.  Two 
miles  above  House  Eiver  a  recent  change  in  the  course  of 
the  stream  was  noticed.  Here  the  river,  apparently  within  the  last 
few  years,  has  broken  through  the  tongue  of  land  separating  two  of 
the  bends,  and  rushes  with  great  velocity  between  the  high  boulder- 
clay  banks  of  the  narrow  gap  thus  formed.  The  old  channel  is  now 
quite  dry  for  about  two  miles.  Below  House  Eiver  the  Wabiscaw  winds 
for  some  miles  through  a  flat,  swampy  region ;  further  on  it  straightens 
out  and  runs  with  a  swifter  current  through  a  somewhat  higher 
region.  Here  a  valley  from  fifty  to  sixty  feet  deep  is  gradually 
developed,  but  disappears  again  before  reaching  Pine  Eiver.  From 
Pine  Eiver  the  Wabiscaw  bends  more  to  the  west  and  runs  in  a  general 
north-westerly  direction  towards  the  Bufialo  Head  Hills.  Between 
Pine  Eiver  and  Two  Lakes  Creek,  canoe  navigation  is  comparatively 
easy,  although  a  few  small  rapids  occur  about  half  way  down.  The 
average  width  of  the  stream  is  about  100  yards,  and  the  current  runs 
at  a  rate  of  from  two  to  four  miles  an  hour. 

Two  large  tributaries  come  in  from  the  north,  the  names  of  which  I 
could  not  learn.  Descending  the  Wabiscaw,  its  valley  gradually 
deepens  and  at  -the  mouth  of  Two  Lakes  Creek,  it  is  350  feet  deep. 
The  banks  are  generally  wooded,  chiefly  with  aspen,  mingled  in  places 
with  spruce.  Twelve  miles  below  Two  Lakes  Creek  the  Wabiscaw 
falls  over  the  Grand  Eapids,  so-called,  althoTigh  they  are  not  very 
formidable.  These  rapids  are  about  a  mile  in  length  and  consist  of 
three  distinct  rapids  ;  the  upper  two  were  run  without  trouble  by  keep¬ 
ing  close  to  the  left  bank,  but  the  lower  one  is  shallower  and  crowded 
with  boulders,  and  we  were  obliged  to  cross  to  the  right  hand  and  let 
the  canoe  down  with  a  rope ;  at  high  water  no  trouble  would  be 
experienced  in  shooting  the  whole  rapid.  Nine  miles  below  the 
Grand  Eapids,  Panny  Eiver,  one  of  the  largest  tributaries  of  the  Wabis¬ 
caw  comes  in  from  the  east.  This  stream  is  about  100  feet  wide,  and 
is  reported  to  head  in  Chippewyan  Lake,  but  it  has  not  been  explored. 
A  few  miles  lower  down,  Loon  Eiver  joins  it  from  the  west  and  thence 
gives  its  name  to  the  main  stream.  Loon  Eiver  heads  in  Loon  Lake, 
which  is  described  on  a  succeeding  page.  Loon  Eiver  is  much  smaller 
than  the  Wabiscaw,  enters  the  latter  at  right  angles,  and  has  no 
geographical  right  whatever  to  give  its  name  to  the  common  stream. 
From  the  junction  of  the  Wabiscaw  and  the  Loon  rivers,  to  Muddy 
Eiver,  a  distance  of  about  thirty  miles  in  a  straight  line.  Loon  Eiver 
has  a  current  of  about  three  miles  an  hour  and  is  almost  free  from 
rapids.  The  valley  is  about  250  feet  deep,  and  with  its  steep  grassy 
and  wooded  banks  often  presents  a  very  picturesque  appearance. 
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Muddy  River  is  about  sixty  feet  wide  ;  it  drains  part  of  the  Buffalo  Muddy  River. 
Head  Hills,  and  its  waters  are  usually  discoloured  by  sediment,  derived 
from  the  waste  of  the  shales  of  which  these  hills  are  composed. 

Below  Muddy  River,  Loon  River  skirts  the  base  of  the  Buffalo  Head 
Hills  for  some  miles,  and  appears  to  cut  through  their  lower  .slopes,  as 
the  valley  acquires  an  increased  depth  and  assumes  for  some  distance  Narrow  valley 
the  appeai’ance  of  a  cation.  In  this  reach,  steep  banks  often  ex¬ 
ceeding  400  feet  in  height,  cut  out  of  the  dark  Cretaceous  shales, 
narrowly  inclose  the  river.  The  current  of  the  river  is  also  swifter 
than  usual,  and  strong,  but  easily-run  rapids  are  numerous.  The 
valley  of  the  Loon  River  maintains  its  narrow  gorge-like  character  for 
about  fifteen  miles,  but  before  reaching  Bat  River  the  elevation  of  the 
countiy  through  which  it  cuts  is  suddenly  lowered,  the  valley  becomes 
shallower  and  wider,  and  the  naked  scarps  are  replaced  to  a  large 
extent  by  woody  and  grassy  slopes.  Below  Bat  River  the  Loon  River 
becomes  very  tortuous  and  continues  so  all  the  way  to  Peace  River. 

The  river  flats  become  large  and  are  occasionally  partly  open,  in  some 
cases  giving  evidence  of  having  been  cleared  by  ice.  A  few  miles 
above  its  function  with  Peace  River  the  current  of  Loon  River  de-  Current 
creases  to  two  miles  an  hour,  the  valley  disappears,  and  the  width  of 
the  stream  increases  to  about  150  yards.  Two  miles  above  its  mouth 
it  receives  Bear  River,  a  small  muddy  stream  coming  from  the  direction 
of  the  Buffalo  Head  Hills. 

The  Loon-Wabiscaw  River  might  possibly  be  navigated,  by  power¬ 
ful  steamers,  as  far  as  the  Grand  Rapids,  during  the  season  of  high 
water,  and  by  using  the  line  occasionally,  but  with  the  exception  of 
a  few  miles  of  still  water  above  its  mouth,  it  can  hardly  be  considered 
a  navigable  stream. 


Peace  River. 

Peace  River  is  formed  by  the  junction  of  the  Finlay  and  Parsnip  Peace  River, 
rivers,  two  transmontane  streams,  and  is  the  largest  and  longest  of 
the  tributaries  of  the  Mackenzie.  It  rises  in,  and  drains  a  large 
district  west  of  the  Rocky  Mountains,  and  then  continuing  eastwards, 
intersects  the  axis  of  that  range,  and  drains  the  country  lying  along 
its  eastern  slopes,  through  four  degrees  of  latitude.  Its  length,  from  Length  of 
the  confluence  of  the  Finlay  and  Parsnip  rivers,  to  the  point  at  F'vei. 
which  it  unites  with  the  waters  flowing  from  Lake  Athabasca  to  form  . 

Slave  River  is  757  miles,  but  measuring  from  Summit  Lake,  the  source 
of  its  principal  branch,  it  is  approximately  905  miles. 
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Peace  River  forms  the  eastern  boundary  of  the  region  embraced  in 
this  report,  and  was  examined  from  the  Smoky  River  Forks  to  the 
mouth  of  Red  River,  a  distance  of  311  miles. 

Between  Smoky  River  Forks  and  the  mouth  of  Battle  River,  a  dis¬ 
tance  of  108  miles,  the  general  course  of  Peace  River  is  northerly.  Its 
average  width  in  this  distance  is  about  400  yards,  but  it  occasionally 
expands  to  nearly  twice  this  size.  The  current  has  a  uniform  rate  of 
about  four  miles  an  hour.  The  valley  is  deep,  and  in  places  presents  a 
very  picturesque  appearance.  It  is  about  two  miles  wide,  and  at  the 
mouth  of  Smoky  River  the  water  is  not  less  than  700  feet  below  the 
level  of  the  plateau.  Going  northward  the  valley  becomes  gradually 
shallower,  and  at  Battle  River  its  bottom  is  only  600  feet  below  the 
plateau.  The  banks  are  often  scarped,  and  where  composed  of  sand¬ 
stone  are  precipitous. 

A  short  traverse  was  made  on  foot  from  a  point  about  three  miles 
above  Battle  River  eastward  to  AVolverine  River,  and  up  that  stream 
for  some  distance.  After  climbing  out  of  the  valley  of  Peace  River, 
which  is  heie  600  feet  deep,  we  passed  through  a  spruce,  aspen,  and 
Banksian  pine  forest,  about  a  mile  wide,  and  then  entered  a  I’olling 
country  partially  cleared  by  forest  fires.  Beyond  this,  all  the  way  to 
Wolverine  River,  the  trail  crosses  a  succession  of  wide  muskegs,  sandy 
lidges,  coveied  with  Banksian  pine,  and  loamy  ridges,  covered  with 
aspen.  Wolverine  River,  where  we  reached  it,  is  a  small  sluggish 
stream  about  thirty  feet  wide.  Its  valley  is  about  fifty  feet  wide,  but 
the  banks  are  not  scarped,  and  no  exposures  were  seen.  We  followed 
it  up  for  about  ten  miles  through  small  prairies,  aspen  woods  and 
muskegs,  and  then,  finding  that  it  afforded  no  geological  information, 
or  prospect  of  any,  we  returned. 

Below  Battle  River,  to  the  Vermilion  Falls  and  rapids,  a  distance  of 
neaily  200  miles.  Peace  River  is  rather  monotonous  and  the  current  is 
less  rapid,  having  a  uniform  rate  of  about  three  miles  an  hour.  The 
valley  decreases  in  depth  to  about  100  feet,  and  the  sandstone  cliffs, 
which  lend  variety  to  the  upper  stretches  of  the  river,  disappear,  and 
are  replaced  by  grassy  and  wooded  slopes,  or  by  the  sombre  clay  shales 
of  the  Cretaceous.  Islands  become  more  numerous,  and  the  bars 
gradually  change  from  gravel  to  sand. 

From  Fort  Vermilion,  one  of  the  establishments  of  the  Hudson’s 
Bay  Company,  152  miles  below  Battle  River,  a  traverse  of  about  forty 
miles  was  made  inland  to  the  Buffalo  Head  Hills.  For  the  first  ten  or 
twelve  miles  the  trail  led  across  a  partially  wooded  and  fertile  prairie, 
and  then  through  marshes,  alternating  with  wooded  ridges  to  Buffalo 
Lake,  a  small  sheet  of  water  from  two  to  three  miles  long,  and  about 
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a  mile  wide.  Buffalo  Lake  is  bordered  by  extensive  meadow  land.s, 
covered  with  luxuriant  grass.  After  leaving  it,  we  passed  through  an 
aspen  wood,  crossed  two  small  streams  flowing  into  Beai-  River, 
and  then  for  some  miles,  travelled  through  a  belt  of  partly  wooded, 
partly  open  country,  which  lies  at  the  foot  of  the  Buffalo  Head  Hills. 
The  greater  part  of  the  land  just  described,  is  well  fitted  for  settle¬ 
ment. 

The  Buffalo  Head  Hills  are  about  fifty  miles  long,  and  from  twenty- 
five  to  thirty  miles  wide,  with  a  height  of  2,500  feet  above  the  sea. 
The  northern  and  north-eastern  escarpments  are  the  boldest,  and  rise 
to  a  height  of  1,000  feet  above  the  plains  at  their  base.  To  the  south¬ 
ward,  the  relative  elevation  gradually  decreases,  and  the  hills  appear  to 
die  away  opposite  Black  River.  The  summit,  so  far  as  observed,  is 
a  level,  slightly-rolling  plain  densely  wooded  with  aspen  and  spruce. 

Below  Port  Vermilion,  Peace  River  runs  in  an  easterly  direction  for 
forty-six  miles  to  the  Vermilion  Falls  and  Rapids.  Vermilion  Falls, 
like  the  Cascade  Rapids  on  the  Athabasca,  are  caused  by 
the  river  falling  over  a  low  limestone  ledge.  The  height  of  the 
falls  varies  according  to  the  volume  of  water.  At  low  water 
they  are  from  fifteen  to  twenty  feet  high,  while  at  high  water, 
they  become  greatly  reduced,  and  on  one  occasion  were  des¬ 
cended  in  safety  by  a  York  boat.  Peace  River  at  this  point 
is  nearly  a  mile  wide ;  the  falls  are  not  continuous  all  the  way 
across,  but  are  interrupted  at  several  points  by  the  higher  portions  of 
the  limestone  ledge.  A  mile  above  the  falls  a  strong  rapid  occurs,  a 
third  of  a  mile  in  length,  and  these  two  obstructions  constitute  the  only 
serious  break  in  the  navigation  of  Peace  River  for  hundreds  of  miles. 

Peace  River  was  not  examined  below  Vei’iiiilion  Falls.  In  its 
lower  stretches  the  river  averages  nearly  a  mile  in  width,  the  current 
is  gentle  and  uniform  and  the  valley  almost  disappears.  A  small  rapid 
occurs  at  one  point,  but  does  not  obstruct  navigation  except  duz’ing 
low  water. 

Red  River. 

In  the  district  reported  on  there  are  two  Red  rivers,  one  draining 
into  Peace  River  and  the  other  into  the  Athabasca.  Both  head  in 
lakes  situated  within  a  few  miles  of  each  other  on  the  Birch  Moun¬ 
tains,  and  the  Indians  frequently  carry  their  canoes  from  one  stream 
to  the  other.  The  westward-flowing  Red  River  empties  into  Peace 
River  five  miles  below  the  Vermilion  Falls.  It  is  about  240  miles  long, 
and  averages  about  200  to  250  feet  in  width.  Its  name  is  derived 
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from  the  reddish-brown  colour  of  its  waters.  It  was  ascended  for 
about  100  miles,  measuring  in  three  stretches  along  the  river, 
but  for  fully  160  miles  following  the  tortuous  course  of  the  stream. 

Description  of  From  its  mouth,  to  Owl  River  (Oho  sipi),  a  distance  of  fifty  miles 

Red  River.  ,  .  ■  i  -r-.  t  -ri  ^  ’ 

measured  in  a  straight  line.  Red  River  follows  a  general  direction  a 

little  west  of  south.  For  some  miles  above  its  mouth  it  is  confined  by 

low  limestone  cliffs,  and  the  current  is  swift,  with  occasional  rapids- 

Further  up,  the  limestone  banks  disappear,  and  the  river  winds  for 

many  miles  between  low  boulder-clay,  and  mud  banks,  through  a  flat, 

wooded  and  monotonous  country.  Thirty  miles  above  its  mouth,  rapids 

commence  again,  and  extend  for  several  miles,  and  a  valley  about  100 

feet  deep  is  developed.  The  plateau  adjoining  the  river  has  been  burnt 

over  in  places,  and  small  prairie  patches  appear  occasionally.  Near 

»  the  head  of  the  rapids,  the  river  has  recently  broken  through  the  neck 

of  one  of  the  bends,  and  the  watei’,  pouring  with  great  A^elocity  through 

the  new  and  much  shortened  channel,  strikes  the  opposite  bank  with 

great  force ;  a  part  of  it  is  deflected  up  the  old  channel,  and  passing 

completely  round  the  bend,  a  distance  of  about  a  mile,  falls  into  the 

rivSrevCTsed.  again  above  the  break.  The  curious  feature  is  here  presented  of 
a  river  reversing  its  course  for  a  considerable  distance.  This,  of 
course,  only  happens  when  the  river  is  flooded.  Above  the  rapids 
the  current  gradually  diminishes,  the  valley  disappears,  and  the  river 
continues  to  be  easily  navigable  as  far  as  Owl  River ;  above 
Owl  River,  a  small  stream,  fifteen  to  twenty  feet  wide,  enters  Red 
River  from  the  left.  At  Owl  River,  Red  River  approaches  to  within 
a  few  miles  of  the  Wabiscaw,  and  the  Buffalo  Head  Hills,  which  are 
situated  on  the  further  side  of  the  latter  stream,  are  plainly  visible  at  an 
estimated  distance  of  ten  to  fifteen  miles.  Above  Owl  River,  Red 
River  bends  almost  at  right  angles  to  its  former  course  and  runs  in  a 
direction  a  little  south  of  east  to  the  Birch  Mountains.  A  few  miles 
above  Owl  River,  rapids  commence  again,  and  short  stretches  of  rough 
water  occur  frequently  for  fifteen  or  twenty  miles,  above  which  they  dis- 
Bnrnt  River,  appear  and  the  current  remains  uniform  as  far  as  Burnt  River.  Burnt 
River  is  a  stream  about  forty  feet  wide  and  is  the  first  large  tribu¬ 
tary  of  the  Red  River.  Its  water  is  dark  and  is  evidently  de¬ 
rived  from  the  numerous  muskegs  of  the  region.  Above  Burnt  River, 
small  rapids  reappear  and  increase  in  frequency  until  the  river  becomes 
Long  rapids,  one  continuous  and  wild  rapid ;  and,  as  a  walk  of  eight  or  ten  miles 
up  the  valley  showed  the  rapids  to  continue  for  that  distance  at  least, 
it  was  decided  to  return,  as  our  supplies  were  almost  exhausted.  In 
these  rapids  Red  River  has  a  fall  of  fully  250  feet  over  the  western 
face  of  a  gradual  rise  in  the  general  elevation  of  the  region.  A  view 
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from  the  summit  showed  a  range  of  hills  in  a  direction  whicli  T  took 
to  be  the  Birch  Mountains.  From  the  foot  of  the  long  rapids,  we 
descended  to  Peace  River,  easily  in  four  days,  although  the  ascent  had 
cost  us  ten  long  days  of  hard  labour. 

Red  River  is  not  a  navigable  stream  and  can  only  be  ascended^  Naviption  of 
even  in  canoes,  during  high  water.  It  is,  however,  quickly  affected  by 
rains,  and  the  showery  weather  which  we  experienced  while  on  it,  kept 
it  in  a  fairly  high  stage  and  enabled  us  to  proceed.  Like  most  of  the 
streams  in  the  district  its  valley  is  insignificant  and  affords  little 
geological  information. 

Lesser  Slave  Lake. 

Lesser  Slave  Lake  is  a  long  and  comparatively  narrow  sheet  of  water.  Description  o 
extending  in  an  east  and  west  direction  along  the  southern  border  of  Lake'^^ 
the  region  already  described.  It  is  sixty-one  miles  long,  has  an  average 
width  of  eight  miles,  a  maximum  width  of  twelve  miles,  and  covers 
altogether  an  area  of  484  square  miles.  Lesser  Slave  Lake,  notwith¬ 
standing  its  size,  is  very  shallow,  seldom  exceeding  ten  feet  in  depth 
in  low  water,  and  over  a  large  part  of  its  area  is  much  less.  The  deep¬ 
est  part  of  the  lake  lies  to  the  east  of  the  narrows,  south-west  of  Marten 
Mountain.  The  noi'th  shore  of  the  lake  is  fairly  regular  in  outline, 
with  stony  and  sandy  beaches,  while  low  bluffs  of  boulder  clay  and 
Cretaceous  shales  occur  occasionally.  The  southern  shore  is  nearly 
everywhere  marshy,  and  affords  no  exposures.  A  series  of  plateaus  from 
800  to  1,000  feet  high,  of  Laramie  sandstone  and  shale,  runs  parallel 
with  the  southern  shore  at  a  distance  of  eight  to  ten  miles,  but  decreases 
in  height  westward,  and  terminates  in  a  low  ridge  running  round  the 
bay,  which  forms  the  western  end  of  the  lake.  Along  the  northern  side, 
the  land  slopes  up  from  the  shore  to  a  height  of  150  feet,  but  after 
passing  Marten  Mountain  going  eastward,  it  suddenly  rises  to  a  height 
of  about  1,000  feet,  forming  the  elevation  known  as  Marten  Mountain. 

This  range  of  hills  follows  the  north-eastern  shore  of  the  lake  for  some 
distance,  and  then  stretches  eastward  to  Pelican  Mountain.  JMo  expo¬ 
sures  were  found  on  it,  but  it  is  evidently  a  continuation  northward  of 
the  Laramie  plateaus  south  of  the  lake. 

Marshes  covered  with  wild  hay  occur  along  the  southern  and  west¬ 
ern  shores  of  Lesser  Slave  Lake,  and  a  small  prairie  has  been  cleared 
by  forest  fires,  north  of  the  west  end  of  the  lake,  but  the  country  gen-  y^rests 
erally  is  covered  with  the  same  monotonous  spruce  and  aspen  forest 
which  characterizes  the  whole  northern  region. 

The  principal  streams  flowing  into  Lesser  Slave  Lake,  are,  from  the  Feeders, 
west.  Heart  River  ;  from  the  north.  Salt  Creek,  the  Narrows  River 
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and  Marten  River  ;  and  from  the  south.  Swan  River  and  two  smaller 
streams,  the  names  of  which  I  did  not  ascertain.  The  outlet  is  from 
the  eastern  end.  by  Little  Slave  Lake  River  into  the  Athabasca.  All 
of  the  streams  emptying  into  Lesser  Slave  Lake  are  insignificant  in 
size  and  can  only  be  navigated  in  high  water  with  small  canoes.  An 
attempt  was  made  in  September  to  ascend  Marten  River,  which  skirts 
the  western  base  of  Marten  Mountain  for  some  distance,  but  this  was 
found  to  be  impossible  owing  to  the  numerous  piles  of  driftwood  w  hich 
blocked  the  river  every  few  hundred  yards.  Heart  River  is  reported 
to  be  navigable  for  a  considerable  distance,  and  by  ascending  it,  and 
portaging  for  two  miles,  to  a  chain  of  lakes,  canoes  can  be  taken  to 
Whitefish  Lake. 

Traverse  from  Lesser  Slave  Lake  to  the  Wahiscaw  River  hy  Whitefisli 
Lake,  Bear  Lake  and  Trout  Lake. 

The  trail  to  Whitefish  Lake  leaves  Lesser  Slave  Lake  at  the  cross¬ 
ing  of  Salt  Creek  near  its  mouth,  and  runs  in  a  general  north-easterly 
direction.  The  distance  in  a  straight  line  is  twenty-eight  miles.  After 
leaving  Lesser  Slave  Lake  the  trail  leads  across  a  hay-covered  flat,  only 
slightly  raised  above  the  lake,  and  then  following  up  Salt  Creek  mounts 
the  plateau  which  is  here  about  200  feet  high  and  passes  foi' 
some  miles  through  a  rolling  well-grassed  prairie,  the  evident  product 
of  forest  fires.  Ten  miles  from  the  lake,  the  limit  of  the  open  country 
is  reached,  and  the  trail  enters  the  forest,  and  then  winds  along  the 
dry  wooded  ridges  which  separate  the  numerous  muskegs  and  beaver 
meadows  with  which  the  country  abounds.  Horse  Creek,  a  small  stream 
probably  tributary  to  Heart  River,  is  bordered  by  two  miles  of  open 
country,  after  passing  which  the  trail  leads  through  an  aspen  forest 
nearly  all  the  way  to  Whitefish  Lake. 

Whitefish  Lake  is  from  ten  to  twelve  miles  long,  and  four  to  six 
miles  wide.  Its  shores  are  low  and  featureless,  and  it  is  surrounded 
on  all  sides  by  an  aspen-covered  country,  which,  if  cleared  would  afford 
excellent  farming  land.  It  drains  northwards  by  Whitefish  River 
into  Bear  Lake,  and  thence  into  the  Wabiscaw.  It  is  2,075  feet  above 
the  sea  level.  At  its  western  end  it  is  connected  with  a  smaller  lake 
by  a  sluggish  stream  two  miles  in  length,  on  which  is  situated  a  small 
trading  post  belonging  to  the  Hudson’s  Bay  Company.  A  small  clear¬ 
ing  has  been  made  in  the  vicinity  of  the  post,  and  some  potatoes  and 
other  garden  produce  are  annually  grown,  but  the  inhabitants  depend 
for  their  subsistence,  principally  on  the  whitefish  with  which  the  lake 
abounds,  and  from  which  it  has  taken  its  name. 
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From  Whitelish  Lake  the  trail  to  Trout  Lake  leads  for  some  miles 
through  an  aspen  forest,  where  the  travelling  is  fairly  good,  and 
then  crosses  a  succession  of  sphagnum-filled  hollows,  alternating  with 
wooded  ridges  to  Swampberry  Creek  (Wl-si-ki-ni-mi-ni  Si-pi).  This 
stream  is  about  twenty  feet  wide  and  flows  through  a  wide  valley 
with  sloping  wooded  banks.  It  afforded  no  exposures.  It  was  crossed 
shortly  after  reaching  it  and  we  followed  down  its  left  side  through 
numerous  muskegs  and  marshes  until  it  emptied  into  a  lake  of  the 
same  name. 

At  Swampberry  Lake  the  writer  separated  from  the  pack  train,  which 
was  sent  on  to  Trout  Lake,  and  made  a  canoe  traverse  to  Bear  Lake. 
Swampberry  Lake  is  a  shallow  sheet  of  water  about  four  miles  lono’ 
and  one  mile  wide,  and  is  surrounded  by  low  marshy  shores  and  spruce- 
covered  flats.  Its  outlet,  a  small  weedy  stream  from  fifteen  to  thirty 
feet  wide,  empties,  after  a  short  course,  into  Whitefish  River,  the  out¬ 
let  of  Whitefish  Lake.  This  stream  is  about  thirty  feet  wide.  It  has 
low  banks  overhung  on  both  sides  by  willows,  and  flows  at  the  rate  of 
two  to  three  miles  an  hour.  No  rapids  were  found  on  it,  but  it  is 
occasionally  blocked  with  piles  of  drift  wood  making  portages  necessary. 
It  is  extremely  crooked,  and  at  one  point,  a  great  bend,  said  to 
take  nearly  a  day  to  go  round,  was  avoided  by  making  a  short  portage 
to  a  small  lake.  This  was  crossed,  and  its  shallow  and  weedy  outlet 
descended  to  W^hitefish  River,  the  whole  traverse  occupying  about  an 
hour.  Below  the  portage,  Whitefish  River  is  from  fifty  to  sixty  feet 
wide,  and  winds  for  a  number  of  miles  through  wide  marshy  meadows, 
in  the  middle  of  which  it  receives  Shoal  River,  a  small  stream  about 
twenty  fedt  wide.  Below  Shoal  River  a  ridge  is  cro.ssed,  the 
banks  become  higher,  and  the  tamarack  and  willow  are  replaced 
by  an  aspen  forest.  A  second  wide  marsh  then  appears,  followed  by  a 
ridge,  through  which  the  banks  are  thirty  feet  high  and  show  boulder 
clay  in  one  or  two  places,  but  nothing  older  was  seen.  Beyond  the 
ridge  the  bordering  flats  again  become  marshy  and  continue  so  until 
Bear  Lake  is  reached. 

Bear  Lake  receives  two  other  small  sti’eams,  besides  Whitefish  River 
which  we  descended.  It  empties  into  Bear  River  which  flows 
into  the  Wabiscaw  twelve  miles  below  Lake  Wabiscaw.  It  is  four  to 
five  miles  long  and  about  two  miles  wide,  and,  like  the  other  lakes  of 
the  district,  occupies  a  shallow  basin  in  the  drift.  A  low  ridge  skirts 
its  eastern  shores  and  a  second  ridge  running  south-eastward  terminates 
in  a  rounded  wooded  hill  near  its  outlet,  and  may  afford  exposures 
where  cut  by  the  river,  but  I  was  unable  to  visit  it. 
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From  the  mouth  of  Whitefish  River  we  crossed  to  the  northern 
end  of  the  lake,  then  caching  the  canoe,  set  out  on  foot  for  Trout 
Lake.  The  trail  led  almost  due  north,  through  an  aspen  forest,  with 
occasional  swamps  and  muskegs.  Nine  miles  from  the  lake  we  came 
to  a  small  stream  flowing  eastward,  and  shortly  afterwards  to  Trout 
River,  which  we  followed  up  for  two  miles,  and  then  crossed.  Trout 
River  empties  the  waters  of  Trout  Lake  into  the  WaVjiscaw.  It  is  a 
shallow  but  rapid  stream  about  seventy  feet  wide,  and  has  much 
clearer  water  than  other  rivers  of  the  district.  It  skirts  for  some  dis¬ 
tance,  and  partly  cuts  through,  the  elevation  known  as  Trout  Mountain. 
Its  valley  showed  no  sections,  and  the  loose  rocks  in  its  bed  were  exclu¬ 
sively  Archaean,  and  afibrded  no  indications  of  exposures  in  its  upper 
part.  After  crossing  Trout  River,  the  trail  led  to  the  summit  of  a 
ridge  about  300  feet  high,  forming  part  of  Trout  Mountain,  and  then 
continued  parallel  with  Trout  River,  to  Mudpout  Lake  (Ni-ye  Sa-ga- 
ha-gan),  passing  through  deep  muskegs  and  over  sandy  ridges  covered 
with  Banksian  pine  the  greater  part  of  the  distance. 

Mudpout  Lake  is  an  expansion  of  Trout  River,  and  is  about  three 
miles  long  by  a  mile  wide.  It  is  connected  with  Trout  Lake 
by  a  short  stream,  two  miles  long,  on  which  is  situated  a  small 
trading  post  of  the  Hudson’s  Bay  Company. 

From  the  Hudson  Bay  post  at  Trout  Lake,  an  exploratory  trip  was 
made  northward  to  the  Wabiscaw  River,  in  oi-der  to  connect  with  the 
traverse  down  that  stream.  A  guide  and  canoes  were  obtained  at  the 
fort,  as  the  way  led  through  a  chain  of  lakes  connected  with  Trout 
Lake.  Trout  Lake  is  divided  into  two  parts,  by  narrows  half  a  mile 
in  length.  The  lower  lake  is  five  to  six  miles  long,  and  four  to 
five  miles  wide  at  its  widest  part.  The  comparatively  clear  condi¬ 
tion  of  the  water,  is  due  to  the  latter  passing  through  a  chain  of  lakes, 
and  on  the  way,  depositing  its  sediment ;  and  is  illustrated  by  the 
fact,  that  trout  are  obtained  there  in  abundance.  A  wooded  ridse 
follows  the  north-eastern  shore  of  Trout  Lake,  and  our  guide  stated  that 
Manitou  Lake  lies  behind  this  ridge.  Strange  tales  are  told  of  this 
lake  by  the  Indians.  Drums  beaten  by  invisible  hands  have  been 
heard  by  the  awe-struck  Indians  ;  fires  have  been  seen  at  night  dancing 
over  the  surface  of  the  water,  and  Indians  have  mysteriously  disap. 
peared,  their  canoes  being  afterwards  found  right  side  up  and  uninjured. 

The  upper  Trout  Lake  is  ten  miles  long,  and  at  its  upper  end  widens 
into  a  bay  six  to  seven  miles  wide.  It  is  connected  by  a  small 
winding  stream  with  Good  Fish  Lake,  a  small  body  of  water  about 
two  miles  long.  After  leaving  Good  Fish  Lake  we  crossed  Rush 
Lake,  and  followed  a  short  stream  a  mile  and  a  half  long  into- 
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Long  Lake,  and  thence  into  Round  Lake,  the  head  of  tlie  series.  The 
stream  connecting  Long  Lake  and  Round  Lake  is  two  miles  in  length, 
and  is  interrupted  by  a  series  of  rapids,  necessitating  a  portage  of 
half  a  mile. 

From  Round  Lake  a  portage  of  nearly  a  mile  is  made  to  Kidney  Lakes  on 
Lake  across  the  watershed  separating  Two  Lakes  Creek  from  Trout  M*o,'^,*tain 
River.  Kidney  Lake  is  situated  on  nearly  the  highest  point  of  Trout 
Mountain,  and  has  an  approximate  elevation  above  the  sea  of  2,320 
feet,  or  nearly  the  same  as  Birch  Mountain.  Two  miles  from  Kidney 
Lake  the  trail  reaches  the  edge  of  Trout  Mountain,  and  a  gradual 
descent  of  320  feet  is  made.  At  the  foot  of  this  escarpment  is  ' 

Two  Lakes,  the  source  of  Two  Lakes  Creek.  Camped  on  the  shore 
of  this  lake,  I  found  a  solitary  Iroquois  Indian  the  only  representative 
of  his  tribe  in  the  whole  district.  From  Two  Lakes  a  good  ti’ail  led 
northward  through  alternating  forest  and  muskeg  to  the  Wabiscaw 
River,  meeting  the  latter  about  a  quarter  of  a  mile  below  Two  Lakes 
Creek.  The  valley  of  the  Wabiscaw  at  this  point  is  350  feet  deep,  and 
the  total  descent  from  the  top  of  Trout  Mountain  to  the  river  is  820 
feet.  No  sections  of  any  kind  were  seen  along  the  route  examined. 

After  returning  to  Trout  Lake,  I  accompanied  the  pack-train  on  the  Country  south 
return  journey  to  Lesser  Slave  Lake.  For  some  miles  from  the 
Post  at  Trout  Lake  the  country  is  of  the  most  worthless  description, 
wide  muskegs  alternating  with  sandy  ridges  covered  with  Banksian 
pine,  and  with  occasional  aspen-covered  ridges.  Five  miles  from  Trout 
Lake  we  crossed  a  tributary  of  Trout  River  about  thirty  feet  wide, 
winding  between  marshy  flats  in  a  valley  about  100  feet  deep,  and 
seven  miles  further  on  came  to  Shoal  River.  From  this  point  a  side 
trip  was  made  on  foot  to  Loon  Lake,  the  source  of  Loon  River.  An  Trail  to  Loon 
old  trail,  impassable  for  horses,  owing  to  the  numerous  muskegs  and 
marshes,  but  practicable  on  foot,  was  followed  for  a  distance  of  about 
twenty-two  miles,  as  far  as  Red  Eai’th  Creek,  a  tributary  of  Loon 
River.  From  Red  Earth  Creek  we  struck  westward  until  we  reached 
the  Loon  River,  and  then  followed  it  up  to  the  lake.  Between  the 
crossing  of  Shoal  River  and  Loon  Lake,  muskeg  and  marsh  alternate 
monotonously  with  pine  and  aspen  ridges,  and,  with  the  exception 
of  an  aspen-covered  strip  along  Loon  River,  very  little  country 
suitable  for  any  purpose  was  seen. 

Loon  Lake  proved  to  be  much  smaller  than  expected.  It  is  about  Loon  Lake, 
seven  miles  long,  with  an  average  breadth  of  about  two  miles.  It  is 
shallow,  with  low  banks,  and  is  situated  in  the  midst  of  a  low  wooded 
and  marshy  district.  The  eastern  shore  is  bordered  by  a  wide  marsln 
the  home  of  innumerable  flocks  of  wild  fowl.  Loon  Lake  is  much 
lower  than  Trout  Lake,  being  only  about  1,660  feet  above  the  sea. 
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After  rejoining  the  pack-train,  we  continued  south-westward  along 
the  Trout  Lake  trail,  wading  for  most  of  the  distance  through  mus¬ 
kegs  and  marshes  to  Swampberry  Lake,  where  I  separated  from  the 
pack-train  on  the  way  north.  From  Swampberry  Lake  back  to  Lesser 
Slave  Lake  the  same  trail  was  followed  as  on  the  way  out. 

The  country  north  of  Lesser  Slave  Lake,  bordering  the  Trout  Lake 
trail,  may  be  described,  generally,  as  a  lightly  rolling  plain,  elevated 
about  2,000  feet  above  the  sea,  the  surface  of  which  consists  of  a  net¬ 
work  of  low  ridges,  wooded  with  aspen,  spruce  and  Banksian  pine, 
separated  by  muskegs,  marshes,  beaver  meadows  and  shallow  lakes, 
some  of  which  are  ten  or  twelve  miles  long.  The  streams  are 
small  and  have  little  excavating  power,  seldom  cutting  through  the 
drift  to  the  rocks  beneath,  and  consequently  affording  little  geological 
information. 


Athabasca  River. 

The  Athabasca  is  the  most  southerly  of  the  three  great  tributaries  of 
the  Mackenzie.  It  rises  in  the  summit  ranges  of  the  Rocky  Moun¬ 
tains  between  latitude  52°  N.  and  longitude  51°  IS^.,  and  after  a  north¬ 
easterly  and  northerly  course  of  776  miles  empties  into  Lake  Atha¬ 
basca.  From  thence,  its  waters  are  conveyed  by  Slave  River  to  Great 
Slave  Lake,  and  thence  by  the  Mackenzie  to  the  sea. 

The  Athabasca  was  examined  in  the  course  of  the  present  explora¬ 
tion,  from  its  junction  with  Little  Slave  River  to  its  mouth,  a  distance 
of  156  miles.  Between  Little  Slave  River  and  Athabasca  Landing,  a 
distance  of  66  miles,  the  course  of  the  Athabasca  River  is  at  first 
easterly  and  then  southerly.  Its  width  averages  about  250  yards,  and 
it  occupies  a  valley  350  feet  deep  and  about  two  miles  wide.  The  cur¬ 
rent  has  a  fairly  uniform  rate  of  three  to  four  miles  an  hour,  and  the 
river  is  easily  navigable. 

At  Athabasca  Landing,  which  is  the  terminus  of  the  cart  trail  from 
Edmonton,  the  goods  required  in  the  fur  trade  ai’e  shipped  northward 
and  westward  by  steamers  and  York  boats,  to  the  Peace,  Athabasca, 
and  Mackenzie  River  districts. 

From  Athabasca  Landing  to  the  Grand  Rapids,  a  distance  of  153 
miles,  the  general  course  of  the  river  is  northeidy,  its  width  varies 
from  250  yards  to  400  yards,  and  the  current,  except  for  occasional 
accelerations,  is  fairly  steady  at  three  to  four  miles  an  houi’  as  far  as 
the  mouth  of  the  Pelican  River.  Between  Pelican  River  and  the 
Grand  Rapids,  three  rapids  occur,  viz..  Pelican  and  Stony  Rapids,  and 
the  Rapide  du  Joli  Fou,  so  called  on  account  of  an  unskilful  steersman 
running  his  boat  against  the  most  conspicuous  rock  in  the  channel. 
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These  rapids  obstruct  the- navigation  of  the  river  in  low  water,  but  at 
medium  or  high  water  they  are  easily  ascended  and  descended  by  the 
steamer  plying  between  Athabasca  Landing  and  the  Grand  liajiids. 

The  river  valley  in  this  stretch  is  300  to  400  feet  deep,  and  the  banks  Valley, 
consist  of  a  succession  of  slides  due  to  the  plastic  character  of  the 
clay  shales  through  which  it  is  cut.  The  grade  of  the  Athabasca 
River  between  the  mouth  of  Little  Slave  River  and  the  head  of 
the  Grand  Rapids  amounts  to  2-72  feet  per  mile,  the  total  fall  being 
596  feet. 

At  the  Grand  Rapids,  the  character  of  the  Athabasca  River  en-  Change  at 
*■  ,  ,  .  -  1  i  Grand 

tirely  changes,  its  grade  becomes  greatly  increased,  and  tor  the  next  Rapids. 

seventy-six  miles,  or  as  far  as  its  junction  with  Clearwater  River, 
there  are  swift  and  dangerous  rapids  every  few  miles.  At  the  Grand 
Rapids  the  river  falls  between  fifty  and  sixty  feet  in  about  half  a  mile. 

The  rapids  are  caused  by  the  river  meeting  and  cutting  through  a  soft 
sandstone  terrane  of  the  Cretaceous.  This  sandstone  is  filled  with 
hard  spherical  concretions  which  become  gradually  liberated  as  the 
matrix  is  slowly  worn  away.  The  concretions,  some  of  which  are  six 
to  eight  feet  or  more  in  diameter,  now  pave  the  channel  of  the  river, 
and  the  water  in  its  swift  descent,  breaks  over  them  in  a  tumult  of 
waves  and  foam.  The  Grand  Rapids  are  unnavigable  by  craft  of  any 
kind. .  There  is  a  small  island  about  a  quarter  of  a  mile  long  opposite 
the  worst  part  of  the  rapids  ;  boats  are  brought  down  to  the  head 
of  the  island  and  their  contents  portaged  across  by  means  of 
a  short  tramway  which  has  been  built  by  the  Hudson’s  Bay  Company. 

From  the  foot  of  the  island,  the  river  is  again  navigable,  but  it  con¬ 
tinues  rough  for  two  or  three  miles.  After  passing  the  Grand  Rapids, 
and  the  rough  water  below  them,  the  Athabasca  runs  smoothly  forover 
twenty  miles,  and  then  rushes  down  the  Burnt  Rapids.  In  this  stretch 
the  valley  is  deep  and  gorge-like.  The  banks  are  from  500  to  600  Deep  valley, 
feet  his'h  and  are  often  terraced  bv  differential  denudation.  At  the 
Burnt  Rapids  the  river  is  shallow  and  filled  with  boulders,  but  the 
fall  is  not  so  great  as  at  the  Grand  Rapids,  and  we  had  no  difficulty  in 
descending  them.  The  canoe  channel  follows  the  left  bank.  The 
Burnt  Rapids  are  followed  by  sixteen  miles  of  .smooth  water,  below  Burnt  Kapicls. 
which  the  river  falls  in  quick  succession  over  the  Boiler,  Middle  and 
Long  Rapids,  all  of  which  occur  within  a  stretch  of  seven  miles.  These 
three  rapids  are  similar  in  character  to  the  Burnt  Rapids,  and  owe 
their  existence  to  a  steeper  declination  than  usual,  combined  with  an 
accumulation  of  boulders  in  the  channel  of  the  river.  They  are  all 
navigable  at  ordinary  stages  of  the  water,  both  with  canoes  and  \ork 
boats.  Five  miles  below  Long  Rapids  the  river  make.s  a  sharp  bend,  at 
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the  extremity  of  which  is  Crooked  Rapid,  where  two  ledges  of  limestone 
project  into  the  stream  from  the  right  side,  but  no  trouble  was  experienced 
Ra°p°iKnd  i-unning  down  close  to  the  left  bank.  Below  Crooked  Rapid  the  river 
Cascades.  falls  over  several  limestone  ledges,  forming  Rock  Rapids  and  the  Little 
and  Big  Cascades.  Small  falls  extending  partly  across  the  river  occur 
at  these  points,  but  the  ledges  are  broken  down  in  places  enabling  boats 
to  get  through.  Below  the  Cascades  the  riv’er  is  unobstructed  for 
eight  or  nine  miles  to  Mountain  Rapid.  This  rapid,  like  the  Cascades, 
is  formed  by  the  river  flowing  over  a  low  limestone  ledge.  A  short 
portage  was  made  here,  but  at  certain  stages  of  the  water,  a  channel 
navigable  by  small  boats  exists  near  the  centre  of  the  river  where  the 
ledge  has  been  worn  down.  Mountain  Rapid  is  the  last  dangerous 
rapid  on  the  river.  Two  miles  above  the  Forks,  Moberly  Rapid  was 
passed,  but  the  fall  there  is  slight. 


Grade  of  river. 


Athabasca 
River  below 
the  Clear¬ 
water. 


The  fall  of  the  Athabasca,  between  the  head  of  the  Grand  Rapids 
and  the  Clearwater  confluence,  a  distance  of  seventy-six  miles,  amounts 
to  360  feet,  an  average  of  4-7  feet  per  mile. 

Below  the  confluence  of  the  Clearwater  River  the  character  of  the 
Athabasca  entirely  changes,  the  rapids  disappear,  and  the  river, 
enlarged  to  a  third  of  a  mile  in  width,  flows  smoothly  at  an  average 
rate  of  three  miles  an  hour.  The  valley  increases  in  width  and  the 
banks  gradually  decrease  from  an  elevation  of  about  400  feet  at  the 
Forks  to  the  level  of  the  delta.  In  passing  through  the  delta  the  chan¬ 
nel  divides  in  several  branches,  and  new  channels  are  constantly  beino- 
opened  and  old  ones  closed  by  the  spring  floods.  From  the  Forks  to 
the  head  of  the  delta,  a  distance  of  1 30  miles,  and  thence  to  Athabasca 
Lake,  a  further  distance  of  thirty-one  miles,  the  Athabasca  offers  no 
obstruction  to  navigation.  The  steamer  “Grahame,”  owned  by  the 
Hudson’s  Bay  Company,  has  been  plying  on  this  portion  of  the  river 
for  some  years. 


h  averse  from  the  Athabasca  to  Afoose  Lahe,  JAirch  Alountains,  and 

return  by  Aloose  River. 

Moose  The  trail  to  Moose  Lake  leaves  the  Athabasca  River  about  a  mile 
below  the  mouth  of  Red  River,  and  follows  the  valley  of  the  latter 
for  about  flve  miles.  At  this  point  Red  River  bends  away  to  the 
south,  and  the  trail  continues  a  little  north  of  west  across  a  wide 
muskeg  to  Moose  River,  which  it  crosses.  At  the  crossing.  Moose 
River  is  a  rapid  stream  100  feet  wide,  in  a  valley  about  eighty  feet 
deep,  the  banks  of  which  are  formed  of  tar  sands  capped  with  dark 
shales. 
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From  M6ose  River-  the  direction  of  the  trail  i.s  a  few  degrees  north 
of  west  to  the  foot  of  Birch  Mountain,  a  distance  of  alrout  twelve 
miles.  This  district  is  slightly  undulating,  with  a  number  of  muskegs 
and  marshes  in  the  depressions,  and  is  wooded  chiefly  with  small  aspen, 
spruce  and  Banksian  pine. 

The  eastern  escal*pment  of  Bii'ch  Mountain,  where  the  Moose  Lake  Moun¬ 
tain. 

trail  crosses  it,  is  about  500  feet  high,  the  ascent  is  easy,  and  is  made 
in  about  two  miles.  From  the  brow  of  the  escarpment  the  surface 
slopes  gradually  upward  towards  the  centi-e  of  the  plateau,  where  it  is 
about  2,300  feet  above  the  sea,  or  about  1,500  above  the  level  of  the 
Athabasca.  The  surface  of  the  Birch  Mountain  uplands  is  rolling 
and  drift  covered,  and  near  the  IMoose  Lake  trail,  is  indented  by  a 
number  of  old  valleys  holding  small  streams  and  lakes,  which  are 
evidently  pre  glacial  in  origin. 

The  forest  is  similar  in  character  to  that  covering  the  plains  beneath, 
but  has  been  largely  destroyed  by  fires.  , 

Moose  Lake,  the  objective  point  of  the  traverse,  is  situated  about  Moose  Lake, 
twenty  miles  from  the  edge  of  the  mountain,  and  occupies  a  wide 
depression  about  300  feet  below  the  level  of  the  plateau.  It  is  a 
shallow  lake,  about  two  miles  long,  and  is  separated  into  two 
parts  by  narrows,  on  the  right  side  of  which  are  two  small  huts,  used 
at  times  by  the  Hudson’s  Bay  Company  as  a  trading  post.  It  receives 
from  the  south,  by  a  short  sti-eam,  the  waters  of  Buffalo  Lake,  which 
is  seven  to  eight  miles  long  and  two  to  three  miles  wide,  and  north¬ 
ward  is  said  to  be  connected  by  a  series  of  small  streams  with  a  chain 
of  five  lakes. 

The  return  journey  from  Moose  Lake  was  made  by  water,  in  two 
small  bark  canoes,  which  we  were  fortunate  enough  to  find  on  the 
lake. 

Moose  River,  the  outlet  of  Moose  Lake,  is  sixty-five  miles  long.  Moose  River, 
measured  in  two-mile  stretches  along  its  course,  but  following  the 
bends  it  is  fully  100  miles  long.  It  has  a  total  fall  of  1,200  feet,  or 
about  twelve  feet  to  the  mile.  Its  grade  is  irregular,  and  its  course  is 
interrupted  by  several  long  and  wild  rapids. 

After  leaving  Moose  Lake,  Moose  River  is  wide  and  sluggish  for 
two  miles,  and  then  its  course  is  intercepted  by  a  high  ridge,  in  cross¬ 
ing  which  it  contracts,  and  forms  a  rapid  about  a  mile  long. 

Below  the  ridge  it  expands  into  a  long  shallow  sheet  of  water  known 
as  Willow  Lake,  beyond  which  rapids  continue  until  the  river  leaves 
the  mountains.  The  fall  in  these  rapids  amounts  to  about  250  feet.  Rapids. 
From  the  foot  of  the  mountains,  the  river  winds  gently  along  for  fifteen 
or  twenty  miles,  between  low  wooded  banks.  Between  this  reach  and 


Canoes 

abandoned. 


Muskeg 
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the  crossing  of  Moose  River,  three  strong  rapids,  separated  by  short 
stretches  of  smooth  water,  were  encountered.  The  rapids  occur  where 
the  river  cuts  through  the  ridges  which  cross  its  course,  and  are  always 
accompanied  by  a  deepened  valley.  At  the  lower,  or  Big  Rapids,  the 
banks  of  the  valley  show  the  same  nodular  sandstone  which  outcrops 
at  the  Grand  Rapids  on  the  Athabasca,  and  the  channel  of  the  stream 
is  encumbered  by  a  multitude  of  nodules  derived  from  this  formation. 

Both  canoes  were  repeatedly  broken  in  descending  the  numerous 
rapids.  One  was  abandoned  at  the  foot  of  the  mountain,  while  the 
other  was  left  at  Big  Rapid,  which  is  situated  only  a  few  miles  from 
the  trail  crossing,  and  we  returned  to  the  Athabasca  on  foot  over 
the  same  trail  used  in  beginning  the  traverse. 

Between  the  trail  crossing  and  the  Athabasca,  Moose  River  is  said 
to  be  full  of  rapids  and  to  be  unnavigable. 

2IuHheg  River. 


Muskeg  River  enters  the  Athabasca  from  the  east  about  thirty-one 
miles  below  the  Forks.  It  was  ascended  for  a  distance  of  thirty 
miles.  Like  most  of  the  other  streams  in  the  district,  its  lower  part 
is  unnavigable,and  it  is  reached  by  making  a  portage  from  the  Athabasca 
to  a  point  on  it,  about  three  miles  above  its  mouth.  The  portage  track 
begins  nearly  opposite  the  mouth  of  Red  River  and  is  about  a  mile 
long.  The  general  direction  of  the  stream  is  north-easterly.  For 
some  miles  above  the  head  of  the  portage  occasional  exposures  of 
limestone,  capped  in  places  with  tar  sands,  occur  in  the  banks,  but 
further  up,  the  valley  disappears  and  the  river  winds  through  a  low, 
marshy  and  worthless  region.  The  stream  here  is  about  fifty  feet 
wdde  and  is  blocked  every  few  hundred  yards  with  piles  of  drift  wood 
and  beaver  dams.  Before  returning,  a  low  wooded  ridge  running  in  a 
north  and  south  direction  between  Muskeg  River  and  the  Athabasca 
was  visited,  but  no  exposures  were  found. 


List  of  Elevations. 


The  following  elevations  were  obtained  by  comparing  the  readings 
of  two  aneroids  with  the  readings  of  the  Standard  mercurial  bar¬ 
ometers  at  Edmonton  and  Lake  Athabasca.  Heights  obtained  in  this 
manner  are  necessarily  only  approximate  ; — 

Feet. 


Athabasca  River  (at  “  Landing  ”) .  1,650 

“  “  (head  of  Grand  Rapids) .  1,200 

“  “  ■  (at  Clearwater  Forks) .  840 

“  “  (at  mouth) . 690 


MCCONNELL. 


LIST  OF  ELEVATIONS. 


27  D 


Feet. 

Peace  River  (mouth  of  Smoky  River) .  1,225 

“  (mouth  of  Battle  River) .  1,090 

“  (Fort  V'ermilion) .  950 

“  (mouth  of  Red  River) .  870 

Athabasca  Lake .  690 

Lesser  Slave  Lake .  1,^90 

Whitefish  Lake .  2,075 

Trout  Lake .  2, 1 30 

Loon  Lake .  1,680 

Lake  Claire .  700 

Long  Lake .  2,269 

Kidney  Lake .  2,320 

Pelican  Lake .  1,910 

Buffalo  Lake  (Birch  Mountains) .  2,000 

AVabiscaw  Lake  (Upper) .  1,720 

“  “  (Lower) .  1,705 

Wabiscaw  River  (mouth  of  Trout  River) .  1,643 

“  “  (mouth  of  Two  Lakes  Creek). .  .  1,484 

“  “  (at  junction  with  Peace  River).  920 

Birch  Mountains .  2,300 

Buffalo  Head  Hills .  2,500 

Marten  Mountain . '.  .  .  .  2,890 

Trout  Mountain  .  2,350 

Plateau  south  of  east  end  of  Lesser  Slave  Lake.  .  3,090 


The  general  elevation  of  the  region  decreases  going  northwards 
from  2,200  feet,  the  height  of  the  plains  south  of  Lesser  Slave  Lake, 
to  700  feet,  the  height  of  the  lower  part  of  the  Peace- Athabasca 
delta.  The  rate  of  decrease  averages  6-9  feet  per  mile. 

Geolooical  Sections. 

Section  on  the  Athabasca  from  the  mouth  of  Little  Slave  River  to  Lake 

A  thahasca. 

From  the  mouth  of  Little  Slave  River  to  Pelican  River  the 
valley  of  the  Athabasca  is  cut  out  of  soft  dark  grayish  or  brownish 
shales  (La  Biche  shales).  These  shales  are  usually  rather  coarsely 
laminated,  are  very  plastic  and  when  unsupported  are  easily  affected 
by  land-slips.  They  contain,  besides  the  argillaceous  material,  nodules 
and  small  lenticular  beds  of  limestone,  numerous  calcareous  nodules, 
and  occasionally  thin  beds  of  grayish  and  yellowish  sandstone.  Iron 
pyrites  occurs  in  crystals  and  spherical  crystalline  aggregates  scattered 
through  the  shales,  and  to  its  decomposition  is  doubtless  in  a  large 
measure  due  the  salts  in  the  numerous  mineral  and  chalybeate  stream¬ 
lets  which  trickle  down  the  faces  of  many  of  the  escarpments  and  often 


Decrease  in 
elevation  to 
the  north. 


La  Biche 
shales. 


Iron  pyrite.s. 
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form  small  red  pools  at  their  bases.  At  one  point,  about  twenty-four 
miles  below  the  mouth  of  Lake  la  Biche  River,  the  La  Biche  shales 
Burnt  shales,  have  been  baked  and  reddened  for  about  100  yards  along  their 
strike  by  the  combustion  of  the  carbonaceous  matter  which  they  con¬ 
tain,  but  the  fires  are  now  extinct. 

LaS'  Exposures  of  the  La  Biche  shales  are  infrequent  in  the  valfey  of  the 
-shales.  Athabasca  above  the  mouth  of  Lake  La  Biche  River,  but  below  that 

point  the  sections  are  often  continuous  for  miles.  Approaching  Pelican 
River  the  banks  again  become  wooded  and  the  shales  are  only  occa- 
Homontality  sionally  seen.  The  attitude  of  the  shales  is  horizontal  so  far  as 
observed,  but  owing  to  the  concealment  of  the  bedding  by  slides,  and 
the  washing  down  of  the  soft  material  from  above,  with  the  lack  of  any 
definite  horizon  traceable  from  point  to  point,  small  dips,  if  present, 
would  be  unrecognizable.  ’ 

Bossils.  Fossils  although  carefully  searched  for,  proved  to  be  extremely 

scarce.  The  following  forms,  all  typical  Pierre  and  Foxhill  species, 
were  found  in  an  exposure  about  twenty-five  miles  above  the  “  Atha¬ 
basca  Landing :  ” 

Tancredia  Americana,  Meek  and  Hayden. 

Pteria  Nebrascana,  Evans  and  Shumard. 

Modiola,  sji. 

Liinatia  concinna.  Hall  and  Meek. 

Bacid ites  compressus. 

Below  the  mouth  of  Lake  La  Biche  River,  fragments  of  Baculites 
compressus  and  ovatus  and  specimens  of  c;onyes<a(?)  were  found  in 

a  number  of  places,  and  at  Stony  Rapids,  a  few  miles  below  the  mouth 
of  the  Pelican  River,  I  was  fortunate  enough  to  find  some  large  well- 
preserved  specimens  of  Acanthoceras  Woolgari,  Mantell,  and  a  large 
Desmoceras  since  described  by  Mr.  Whiteaves  as  D.  Athahascense* 
part  of  *£1-7  °  fossils  occur  at  the  base  of  the  shales,  and  with 

Biche  shales.  Ostrea  congesta,  which  is  usually  regarded  as  a  characteristic  fossil  of 
the  Niobrara,  seems  to  show  that  the  lower  part  of  the  La  Biche  shales 
are  older  than  Pierre. 

Pelican  sand-  At  the  mouth  of  Pelican  River  the  shales  are  underlaid  by  a 
band  of  sandstone  which  for  the  sake  of  distinction  may  be  called  the 
Pelican  sandstone.  The  Pelican  sandstone  has  a  slight  dip  to  the  south, 
of  a  few  feet  to  the  mile,  and  this  added  to  the  fall  of  the  river,  causes 
it  to  rise  gradually  in  the  banks  of  the  valley.  It  is  forty  feet  thick, 
and  is  usually  conspicuously  white,  but  is  also  tinged  yellowish  and 
brownish  in  places,  by  iron  oxide.  The  lower  beds  as  a  rule  are  soft 
and  crumbly,  but  towards  the  top,  the  granular  constituents  are 
cemented  by  iron,  into  a  hard  hemitiferous  sandstone  passing  in 
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places  into  a  quartzite.  No  fossils  were  obtained  from  tlie  Pelican 
sandstone  and  its  exact  position  in  the  Cretaceous  series  is  therefore 
doubtful. 

Underlying  the  Pelican  sandstone  is  a  shale  formation,  which,  from  its  Pelican  shale, 
intimate  relations  with  the  former,  may  be  called  the  Pelican  shale. 

It  makes  its  appearance  a  short  distance  below  the  mouth  of  the  Pelican 
River,  and  is  a  conspicuous  feature  in  the  valley  of  the  Athabasca  for 
many  miles.  The  Pelican  shale  varies  in  thickness  from  ninety  to  100 
feet,  and  is  very  uniform  in  composition  throughout.  It  is  slightly 
darker  and  harder  than  the  Pierre  shales,  and  weathers  down  into  a 
talus  of  small  flaky  particles.  No  fossils  were  obtained  from  it. 

The  Pelican  shale  is  underlaid,  about  half-way  between  Pelican  Grand  Kapids 
River  and  House  River,  by  a  second  sandstone  formation,  for  which  I 
propose  the  name  of  the  Grand  Rapids  sandstone,  as  it  is  well  developed 
at  that  point.  The  Grand  Rapids  sandstone  is  characteristically  yel¬ 
lowish,  but  is  also  occasionally  whitish,  and  is  coarser-grained  than 
the  Pelican  sandstone.  It  is  remarkable  for  the  large  number  of 
spherical  siliceous  concretions  which  it  contains,  and  which  range  in 
size  up  to  ten  feet  or  more  in  diameter.  It  weathers  into  steep  slopes 
and  cliffs,  the  faces  of  which  are  often  studded  with  the  concretionary 
masses.  Lignite  seams,  varying  from  a  few  inches  to  five  feet  in 
thickness  occur  at  intervals  through  this  formation.  The  followino- 


Concretion.s. 


section  was  measui’ed  about  ten  miles 
River.  It  is  in  descending  order  : — 

Dark  soft  shales . 

Whitish  and  yellowish  sandstone  be- 


above  the  mouth  of  House 


coming  ferruginous  above 


Shales  and  sands . 

Sands  and  shaly  partings . 

Dark  shales . 

Soft  sandstone . 

Lignite  . 

Soft  grayish  and  yellowish  sandstone.. 


100' -f 

20-00' 

10-00' 

10-00' 

90-00' 

4-00' 

0-50' 

15-00' 

249-50' 


La  Biche  shales. 

Pelican  sand¬ 
stone. 

Pelican  shale. 

1  Upper  portion  of 
Grand  Rapids 
j  sandstone. 


Twenty  feet  of  Grand  Rapids  sandstone  exposed  at  this  point  Section  at 
has  been  grooved  horizontally  by  river  ice.  At  the  mouth  of  House  House  River. 
River  150  feet  of  the  Grand  Rapids  sandstone  is  exposed,  about 
half  its  total  thickness,  above  which  comes  the  Pelican  shale  and 
sandstone,  and  about  1.30  feet  of  the  La  Biche  shales.  At  the  head 
of  the  Grand  Rapids,  about  200  feet  of  the  Grand  Rapids  sand¬ 
stone  is  exposed.  The  lower  portion  near  here  consists  of  about  fifty 
feet  of  a  soft  yellowish  almost  homogeneous  sandstone,  packed  thickly 
with  nodules,  and  weathering  into  almost  vertical  cliffs.  Resting  on 
this  is  about  100  feet  of  alternating  sandstone  and  shales,  then 
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fifty  feet  of  greyish  and  yellowish  sandstone  overlaid  by  a  seam  of 
lignite  four  to  five  feet  thick,  above  which  comes  the  flaky  Pelican 
shale.  Below  the  Grand  Rapids,  the  Grand  Rapids  sandstone  is 
exposed  for  several  miles  in  continuous  and  almost  vertical  cliffs,  on 
both  sides  of  the  river.  ISTodules  occur  throughout  the  formation,  but 
are  more  abundant  in  the  lower  part,  and  seams  of  inferior  lignite 
were  noticed  at  sevei’al  points.  Some  of  the  beds  by  the  addition  of 
small  quartz  pebbles  pass  occasionally  into  a  grit  or  fine-grained 
conglomerate. 

C^learwater  Eight  miles  below  the  Grand  Rapids  at  Pte.  la  Biche  the  Grand 
Rapids  sandstone  is  underlaid  by  an  argillaceous  formation  which  will 
be  referred  to  as  the  Clearwater  shale,  as  it  is  well  developed  on  that 
river.  The  full  thickness  of  the  Grand  Rapids  sandstone,  (300  feet)  is 
exposed  at  this  point.  It  is  overlaid  by  fifty  feet  of  the  Pelican 
shale.  At  the  junction  of  the  two  formations,  a  small  bed  of  ferruginous 
conglomerate  was  noticed.  On  the  west  side  of  the  valley,  in  the 
Grand  Rapids  sandstone,  there  is  a  seam  of  lignite  about  four  feet  thick. 
The  sandy  beds  immediately  underlying  the  lignite,  have  been  bleached 
nearly  white. 

Brul6e^^  Pfe.  Brulee,  eight  miles  below  Pte.  la  Biche,  the  valley  is  deep 

and  gorge-like  and  a  section  is  shown  over  400  feet  thick.  The 
Clearwater  shale  has  gradually  risen  and  at  this  point  has  a  thickness 
of  100  feet.  It  is  less  homogeneous  than  the  Pelican  shale, 
and  holds,  besides  dark  and  lead  gray  shales  and  clays,  a  considerable 
proportion  of  grayish  sandstone,  greenish  glauconitic  sandstone  and 
ironstone. 

Fio  I 


Secrion  at  pfe  Brulee 
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Above  the  Clearwatei’  sliale  the  Grand  Kapid.s  sandstone  rises  by 
cliffs  and  terraces  to  a  further  height  of  300  feet.  The  lower  part  of 
the  formation  is  yellowish  and  filled  with  nodular  concretions, 
while  further  up  grayish  colours  prevail  and  some  of  the  beds  become 
conglomeritic.  Resting  on  the  Grand  Rapids  sandstone  is  fifteen  feet 
of  flaky  shales  representing  the  lower  part  of  the  Pelican  shale.  This 
formation  is  apparently  concealed  by  surface  deposits  near  this  point, 
as  it  was  not  seen  to  crop  out  further  down  the  river. 

At  the  Burnt  Rapids  the  Clearwater  shale,  about  forty  feet  above  the  RoAs  .at 

...  1  Burnt  Rai)id.s. 

surface  of  the  river,  holds  a  bed  of  greenish  glauconitic  sandstone  about 

two  feet  thick,  which  is  highly  fossiliferous.  The  specimens  are  in  a 

good  state  of  preservation,  but  most  of  the  species  are  new  and  on  this 

account  their  value  in  the  determination  of  the  horizon  in  which  they 

were  found  is  greatly  lessened.  The  fauna  has,  however,  a  general 

Benton  aspect.  Mr.  Whiteaves  furnished  me  with  the  following  list  of 

fossils  collected  at  this  point  as  the  result  of  a  preliminary  examination :  Fossils  at 

a  Camptonectes,  a  Modiola  allied  to  J/.  tenuisc.ulpta,  Whiteaves;  a 

Yoldia,  like  Y.  Evansi,  Meek  and  Hayden ;  a  Xucula,  a  Protocardiiiin, 

Callista  tenuis.  Hall  and  Meek ;  a  Mactra,  a  Cinulia,  Desmoceras  affine,'^ 

Whiteaves  ;  and  Hoplites  McConnelli,'^  Whiteaves. 

Below  Burnt  Rapids  the  Clearwater  shale  overlaid  by  the  terraced 
Grand  Rapids  sandstone,  is  exposed  in  magnificent  sections  on  both 
sides  of  the  deep  trough-like  valley.  The  following  illustration  shows 
the  general  arrangement  of  the  beds. 

Fin  2 


Section  rhree  miles  below  Burnt  Rapids,  Athabasca  River. 

Scale  300/1  r  one  inch. 

'*  Trans.  Roy.  Soc.  of  Can.,  vol.  X.,  sec.  iv.,  1893. 
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Ten  miles  below  Burnt  Rapids  some  fossils  were  collected  from  a 
sandstone  bed  in  the  Clearwater  shale,  among  which  are  CaUista  tenuis, 
Hall  and  Heek,  a  ifactra,  a  loJdia,  a  ucida,  and  a  Cinidia. 

At  the  head  of  Boiler  Rapid,  forty  miles  below  the  Grand  Rapids, 
and  193  miles  below  Athabasca  Landing,  the  base  of  the  Clearwater 
shale  rises  above  the  surface  of  the  valley  and  uncovers  the  Tar  sands, 
the  lowest  local  division  of  the  Cretaceous.  The  Tar  sands  must  have 
consisted  originally  of  almost  unconsolidated  sands  and  soft  sandstone, 
ranging  in  texture  from  a  fine  silt  to  a  coarse  grit,  but  have  been 
cemented  into  a  coherent  tarry  mass,  200  feet  thick,  by  the  heavy  con¬ 
stituents  of  the  oils  which  have  welled  up  during  past  ages,  in  almost 
inconceivable  quantities  from  the  miderlying  Devonian  limestones.  At 
Boiler  Rapid,  fifteen  feet  of  the  Tlar  sands  are  exposed,  overlaid  by 
2(5  feet  of  the  Cleai'water  shale,  which  is  its  ordinary  thickness, 
above  which  comes  the  nodular  sandstone  and  the  vellowish  and  gravish 
sandstone  of  the  Grand  Rapids  division.  The  Clearwater  shale  at  this 
point  yielded  Desmoceras  affine,  Whiteaves,  a  Goniomya,  and  a  Thrac.ia 
or  Tellina. 

At  Middle  Rapid,  three  miles  below  Boiler  Rapid,  forty  feet  of  the 
Tar  sands  are  exposed.  The  sands  are  heaxily  saturated  with  tar  at 
this  point.  They  are  overlaid  by  the  Clearwater  shale  and  the  Grand 
Rapids  sandstone.  Two  miles  below  Long  Rapid  100  feet  of  the  Tar 
sands  are  exposed,  and  at  the  head  of  Crooked  Rapid  this  is  increased 
‘to  140  feet,  the  full  thickness  of  the  formation  at  this  point.  The  Tar 
Sands  at  Crooked  Rapid  are  massive  and  show  false  bedding  below, 
but  are  stratified  in  more  regular  beds  above.  The  saturation  is  less 
than  usual,  and  to  this  fact  is  due  the  brownish  colour  of  the  beds. 
Two  mdes  above  Crooked  Rapid  the  base  of  the  Tar  sands  rises  above 
the  surface  of  the  water,  and  discloses  a  few  feet  of  grayish  crumblv 
evenly-stratitied  Devonian  limestones.  The  contact  between  the 
two  formations  is  apparently  conformable  and  affords  little  evidence 
of  the  vast  interval  of  time  which  separates  them. 

Crooked  Rapid  marks  the  summit  of  a  low  anticlinal.  Above  this 
point  the  beds  dip  in  a  south-westerly  direction  at  from  five  to  ten  feet 
to  the  mde,  while  below,  the  general  clip  is  to  the  north,  but  is  xevj 
slight,  as  it  averages  less  than  two  feet  to  the  mile,  and  is  just  about 
equal  to  the  fall  of  the  river. 

Between  Crooked  Rapid  and  the  Forks,  the  lowest  beds  exposed 
consist  of  a  few  feet  of  grayish  evenly-stratified  Devonian  limestone. 
Ledges  of  this  rock  cross  the  river  at  several  points  and  form  small 
falls  and  cascades.  The  Limestone  is  affected  by  a  number  of  small 
folds  and  in  two  or  three  places  sinks  below  the  surface  of  the  valley. 
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It  is  terminated  upwards,  for  some  distance  below  the  Crooked  Rapid, 

by  a  thin  bed  of  conglomerate,  consisting  principally  of  sub-angular  Conglomerate 

limestone  pebbles  ranging  from  half  an  inch  to  an  inch  in  diameter. 

Siliceous  grains  fill  up  the  interstices  between  the  pebbles,  and  the 
whole  is  hardened  into  a  compact  rock  by  a  calcareous,  and  in  places 
ferruginous  cement.  A  second  variety  of  this  rock  consists  largely  of 
small  ironstone  concretions. 

Resting  on  the  limestone  and  well  exposed  in  high  cliffs  on  both 
sides  of  the  river,  is  the  black  plastic  mass  of  the  Tar  sands.  At  the' 

Cascade  Rapid,  this  formation  is  150  feet  thick  and  is  so  sat¬ 
urated  that  pure  tar  oozes  out  of  the  bank  in  several  places  and  Tar  streams, 
streams  down  the  slope. 

The  Tar  sands  increase  in  thickness,  descending  the  river,  from  1 40 
feet  at  Crooked  Rapid  to  200  feet  at  the  Forks.  The  peculiar  cleavage.  Cleavage, 
mentioned  by  Bell*,  which  they  affect  in  many  places,  has  no  general 
direction,  but  is  usually  nearly  parallel  to  the  face  of  the  adjoining 
cliff.  Flat  plates,  an  inch  or  more  in  thickness,  peel  off  easily  and 
regularly  from  the  ends  of  many  of  the  beds,  but  the  tendency  to 
cleave  does  not  appear  to  penetrate  far  from  the  surface. 

The  Grand  Rapids  sandstone  was  not  observed  below  the  Crooked 
Rapid.  Between  that  point  and  the  Forks,  the  upper  part  of  the  valley 
section  consists  of  about  250  feet  of  the  dark  and  lead  gray  shales, 
clays  and  sands  of  the  Clearwater  shale.  The  beds  of  this  formation 
are  not  bituminous. 

Below  the  Forks,  or  the  confluence  of  the  Athabasca  and  Clearwater, 
the  valley  of  the  former  loses  its  narrow,  gorge-like  character  and  be¬ 
comes  wider  and  shallower,  but  still  continues  to  afford  good  sec¬ 
tions  of  the  rocks.  Evenly-bedded  limestones  of  Devonian  age,  Devonian 
rising  from  fifteen  to  twenty  feet  above  the  surface  of  the  river,  are 
almost  continuously  exposed  for  a  long  distance  on  the  right  bank. 

They  are  horizontal,  or  nearly  so,  for  some  miles  below  the  Forks,  but 
further  down,  undulate  in  gentle  folds,  but  seldom  show  more  than  the 
upper  fifty  feet  of  the  terrane.  The  limestone  is  grayish,  but  often 
weathers  to  a  light  yellow,  and  is  usually  more  or  less  argillaceous,  in 
places  passing  into  a  calcareous  shale.  Fossils  are  numerous,  amono- 
others,  a  large  Stromatoporoid  of  variable  shape  is  especially  notice¬ 
able,  from  its  abundance  and  size,  in  most  of  the  sections.  The  follow¬ 
ing  list  of  fossils  collected  between  tbe  Forks  and  Red  River  is  fur¬ 
nished  by  Mr.  Whiteaves  : — 

Chonetes  Logani,  var.  Aurora,  Hall. 

Strophalosia  productoides,  Murchison. 

*  Geological  Survey,  Report  of  Progress.  1882-83-84,  p.  15  C.  C. 
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Productella  dissimilis,  Hall. 

Spirifera  suhattenuata,  Hall. 

“  inutilis,  Hall. 

“  tuUia,  Hall,  var. 

“  Richardsoni,  Meek. 

Atrypa  Angelica,  var.  occidentalis,  Whiteaves. 

“  reticxdavis,  L. 

“  reticidaris,  var.  aspera,  Schlotheim. 

Actinop)teria  Boydii,  Conrad. 

Ptycliopteria  cequivalvis,  Whiteaves. 

Leptodesma  Deinus,  Hall. 

“  Jason,  Hall. 

Conularia  Salinensis,  Whiteaves. 

Aparchites  mitis,  Jones. 

These  fossils  indicate  a  horizon  in  the  Upper  Devonian  probably 
nearly  equivalent  to  the  Cuboides  zone. 

The  Devonian  limestones  are  overlaid  for  some  miles  below  the 
Forks  by  heavy  sections  of  the  Tar  sands,  but  on  account  of  the  de¬ 
crease  in  the  height  of  the  valley,  the  Clearwater  shale  almost  dis¬ 
appears. 


Fife. 3 


Clearwafer  Shale. 


Crelateoii^ 


Tar  Sands 
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Scale  300  FT  =  I  twch 

The  Tar  sands  hold  in  places  lenticular  beds  of  limestone,  lignite 
seams  two  or  three  feet  thick  and  fragments  of  fossil  wood.  They 
vary  in  colour  according  to  the  quantity  of  tar  they  contain,  from  a 
gray  to  a  dark  brown,  and  jet  black.  Where  heavily  saturated 
streams  of  tar  issue  from  the  banks  during  the  heat  of  summer,  and 
form  pools  at  the  bases  of  the  escarpments.  This  appears  to  be  the 
origin  as  suggested  by  Bell*  of  the  “  tar  springs  ”  which  occur  in  the 
right  bank  opposite  Tar  Island,  two  miles  below  the  mouth  of  Red 
River,  and  in  numerous  other  places. 

*  Geological  Survey,  Report  of  Progress,  1882-83-84,  p.  22  C.  C. 
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At  La  Saline,  twenty-eight  miles  below  the  Forks,  several  mineral  Mineral 
springs  occur  about  half  a  mile  east  of  the  river  on  the  edge  of  the 
valley  there  sixty  feet  deep.  The  deposits  from  the  springs,  consisting 
principally  of  calcareous  tufa,  cover  the  face  of  the  escarpment  and 
have  also  built  up  a  cone  on  the  top  of  the  bank  ten  to  fifteen  feet 
high  and  about  200  feet  wide.  An  analysis  of  the  water  which  is 
strongly  saline,  is  given  in  another  place.  Sulphuretted  hydrogen  gas 
escapes  from  the  bank  in  several  places  and  taints  the  air  for  some 
distance  from  the  springs.  Besides  the  calcareous  tufa  the  cone  con. 
tains  small  deposits  of  common  salt,  gypsum  and  native  sulphur, 
while  pure  tar  derived  from  the  Tar  sands  beneath  issues  from  the 
bank  in  two  places.  The  springs  feed  a  shallow  lake  which  is  situated 
at  the  foot  of  the  escarpment,  and  is  surrounded  by  a  clay  flat  partly 
bare  and  partly  covered  with  coarse  grasses. 

Devonian  limestone  is  exposed  for  a  couple  of  miles  below  the  mouth  Exposures  of 
of  Red  River,  but  below  that  point  sections  seldom  occur.  There  are 
two  small  exposures  about  a  mile  below  Red  River,  and  the  limestones 
are  again  brought  up  by  a  low  anticlinal  two  miles  and  a  half  below 
Calumet  River.  At  this  point  they  are  overlaid  by  fifty  feet  of  light 
coloured  shale.  A  number  of  fossils  were  collected  here,  Rom  among 
which  Mr.  Whiteaves  has  identified  the  following  species  ; — 

Cyathophylluin  Athahascense,  Whiteaves. 

Spirorbis  omphalodes,  Goldfuss. 

Hederella  Canadensis,  Nicholson. 

Ascodictyon  steUatum,  Nicholson. 

Crania  Hamiltonice,  Hall. 

Productella  dissimilis,  Hall. 

Orthis  striatula,  Schlotheim. 

Stropliodonta  demissa,  Conrad. 

Spiri/era  suhattenuata,  Hall. 

“  inntilis,  Hall. 

Cyrtina  Hamiltonensis,  Hall. 

Athyris  parvida,  Whiteaves. 

Atrypa  reticularis,  L. 

“  “  var.  aspera,  Schlotheim. 

Rhynchonella  pugnus,  Martin. 

Aparchites  mitis,  Jones. 

The  last  exposure  observed  of  Devonian  limestone  occurs  about  ten  Last  exposure 
miles  bflow  the  Calumet  River,  or  sixty-three  miles  below  the  Forks.  limestone. 
The  beds  here  have  a  slight  southerly  dip.  They  are  fossiliferous,  but 
the  species  collected,  with  the  exception  of  Caiyipopliylhun  ellipticurn 
and  Cyrtina  Billing  si  are  the  same  as  those  ’enumerated  in  the  list 
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given  above.  A  short  distance  below  the  limestone  outcrop,  some 
sandstone  beds  dipping  in  the  opposite  direction  occur,  the  exact  rela¬ 
tions  of  which  are  obscure.  These  beds  hold  vegetable  remains  and 
while  soft  and  tar-soaked  in  some  places,  in  others  they  pass  into  a 
quartzite.  They  are  unfossiliferous. 

A  quarter  of  a  mile  below  the  last  limestone  exposure  the  Tar  sands, 
sections  of  which,  ranging  in  thickness  from  a  few  feet  to  200  feet,  are 
almost  continuously  exposed  below  the  Forks,  also  disappear,  and 
from  this  point  on  to  the  mouth  of  the  river  only  the  boulder  clays 
and  associated  beds  were  seen. 

These  Tar  sands  are  well  saturated,  and  are  twenty-five  feet  thick  on 
the  east  side  of  the  river,  and  fifteen  feet  on  the  west  side,  where  they 
hold  a  small  bed  of  lignite.  They  are  overlaid  by  forty  feet  of  soft 
reddish  sands,  belonging  to  the  period  of  the  Saskatchewan  gravels, 
above  which  comes  a  few  feet  of  boulder  clay. 

Twelve  miles  below  the  last  exposure  of  the  Tar  sands,  and  about  two 
miles  above  the  mouth  of  Red  Earth  Creek,  a  copious  saline  spring 
bubbles  up  about  100  feet  from  the  west  bank  of  the  river  and  feeds 
a  considerable  stream.  Large  quantities  of  sulphuretted  hydrogen 
gas  escape  at  the  same  place  and  taint  the  air  for  half  a  mile  around. 
An  analysis  of  the  water  is  given  in  another  place. 

The  superficial  beds  through  which  the  valley  of  the  Athabasca  cuts 
in  its  lower  part  are  described  under  the  heading  of  Glacial  Geology. 
They  consist  of  an  upper  and  lower  sandy  deposit,  separated  by  red 
and  dark  boulder  clays.  The  upper  sands  and  gravels  are  soaked  in 
places  near  the  surface  with  tar,  and  contain  beds  of  sandy  nodules 
cemented  by  the  same  material. 

Sections  on  Moose  River,  Muskeg  River,  Lesser  Slave  River  aud  other 
tributaries  of  the  Athabasca. 

Moose  River  affords  the  best  geological  section  of  any  of  the  tribu¬ 
taries  examined.  A  description  of  this  stream  is  given  in  a  previous 
chapter.  It  forms  the  outlet  of  Moose  Lake  situated  near  the  centre 
of  the  Birch  Hills,  and  after  a  course  of  about  100  miles,  during  which 
it  describes  a  great  bend  to  the  south,  it  falls  into  the  Athabasca 
forty-six  miles  below  the  Forks. 

Two  miles  below  Moose  Lake  at  the  first  rapids  encountered,  an 
exposure  of  grayish  shales  holding  ironstone  nodules  was  observed. 
No  fossils  were  collected,  but  from  their  stratigraphical  positiojji  there 
is  little  doubt  that  the  shales  belong  to  the  La  Biche  series.  Five  miles 
lower  down  a  section  of  boulder  clay  seventy -five  feet  thick  was 
observed,  and  two  miles  further  on  an  exposure  showed  several  beds  of 
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boulder  clays,  separated  by  layers  of  sand  and  gravel,  the  whole  over- 
lying  the  grayish  La  Biche  shales.  The  following  section  in  descend¬ 
ing  order  was  measured  at  this  point  : 

“  Feet. 


Sand  and  gravel .  o 

Boulder  clay .  ^ 

Stratified  sands .  ^ 

Boulder  clay .  3 

Stratified  gravels  holding  large  boulders .  3 

Boulder  clay .  ^ 

Gray  shales  with  large  limestone  concretions .  40 
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Four  miles  below  the  last  exposure.  Moose  River  leaves  the  Birch 
Mountains,  and  winds  for  some  miles  through  the  plains  at  their  base. 
Boulder  clays  are  exposed  along  this  stretch  in  a  number  of  places, 
and  dark  evenly-bedded  shales  come  to  the  surface  at  two  points.  Ten 
miles  from  the  foot  of  the  Birch  Mountain  escarpment.  Moose  River 
cuts  through  a  ridge  120  feet  high,  and  for  some  miles  the  valley 
affords  good  sections.  The  rocks  here  exposed  consist  of  forty  feet  of 
whitish  sands  underlaid  by  twenty  feet  of  dark  plastic  clays  or  shale. 
These  beds  represent  the  Pelican  sandstone,  and  shale  of  the  Athabasca 
section.  They  are  underlaid  by  a  few  feet  of  sandy  shales  and  sand¬ 
stone,  belonging  to  the  Grand  Rapids  sandstone.  A  lignite  seam  two 
feet  thick  was  observed  in  two  places  near  the  top  of  the  Grand  Rapids 
sandstone. 

The  Cretaceous  rocks  are  overlaid  by  a  boulder  clay  band  fifty  feet 
thick. 

In  the  next  few  miles  the  sandstones  of  the  Grand  Rapids  division 
are  frequently  exposed,  and  often  hold  numerous  nodules  similar  to 
those  characterizing  the  same  formation  on  the  Athabasca. 

After  cutting  through  the  ridge  mentioned  above.  Moose  River 
bends  at  right  angles  to  its  former  course  and  follows  a  general  north¬ 
easterly  direction  to  the  Athabasca.  Two  miles  below  the  bend  the 
river  cuts  through  the  Grand  Rapids  sandstone  and  exposes  the  upper 
part  of  the  Clearwater  shale.  Below  this  point  the  banks  are  low  for 
some  miles  and  exposures  are  infrequent,  but  further  down,  the  valley 
increases  in  depth  and  almost  continuous  sections  of  the  Clearwater 
shale  are  exposed.  The  rocks  of  this  division  consist  here  of  plastic 
clays  and  shales,  alternating  with  sandy  shales  and  occasional  beds  of 
sandstone  and  ironstone.  Some  fossils  were  collected,  among  which 
are  the  same  species  of  Nucula,  Yoldia  and  Camptonectes  found  in 
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the  Clearwater  shale  on  the  Athabasca.  The  beds  have  an  easterly 
dip,  and  at  the  Big  Rapids  they  are  overlaid  by  the  nodular  sand¬ 
stone  of  the  Grand  Rapids  division.  The  following  section  was 
measured  at  the  latter  point : _ 

Feet. 

Boulder  clays .  10 

Sandy  shales .  15  ]  ^| 

Nodular  sandstone .  20  }  Rapids  sandstone. 

Sandy  shales .  1,5  ) 

Clays  and  shales .  40  J  Clearwater  shale. 
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Moose  River  was  not  followed  for  some  miles  below  the  Big  Rapids, 
and  at  the  crossing  of  the  Moose  Lake  trail,  the  next  point  examined, 
the  Clearwater  shale  comes  to  the  surface  and  is  underlaid  by  sixty 
feet  of  Tar  sands. 


Mo™Kver°^  its  general  character  resembles  that  on 

andAthabasca  l^e  Athabasca,  but  differs  in  some  of  the  details.  The  Pelican  shale 
Riversections.  decreased  from  ninety  to  twenty  feet  in  thickness,  and  the 
Pembina  shale  appears  to  have  become  differentiated  into  ah  upper 
part  consisting  of  sandy  shales  and  sandstones,  and  a  lower  and  more 
purely  argillaceous  division. 


Red  River.  Red  River,  which  empties  into  the  Athabasca  twelve  miles  above 
the  mouth  of  Moose  River,  shows,  for  some  miles  above  its  mouth, 
thick  sections  of  the  Tar  sands,  overlying  the  Devonian  limestones. 

Muskeg  River  Muskeg  River  was  examined  for  thirty  miles  from  its  mouth.  This 
•  stream  joins  the  Athabasca  from  the  east  about  two  miles  above  Red 
River.  It  is  reached  from  the  Athabasca  by  a  portage,  as  the  lower 
two  or  three  miles  are  unnavigable.  Tar  sands  overlying  Devonian 

MuAegRiver  ^^Posed  for  the  first  three  or  four  miles  above  the 

head  of  the  portage,  when  the  limestones  disappear,  but  Tar  sands 
occasionally  outcrop  for  ten  or  twelve  miles  further.  In  the  upper 
part  of  the  valley  no  exposures  were  seen. 


A  mile  above  the  head  of  the  portage  the  Tar  sands,  here  only  twenty 
feet  thick,  are  overlaid  by  a  bed  of  hard  sandstone  or  quartzite,  which 
has  become  developed  in  them,  probably  by  siliceous  infiltration.  A 
mile  above  the  last  exposure  a  crevice  in  the  Devonian  limestone 
was  noticed,  which  had  become  filled  up  with  well-saturated  Tar 
sands,  derived  from  the  overlying  formation. 


The  section  on  Muskeg  River  shows  that  the  Tar  sands  extend  at 
least  eight  miles  east  of  the  Athabasca  River.*  They  are  much 


*Since  writing  the  above  Mr.  D.  B.  Dowling  has  found  a  small  e.xposure  of  Tar 
sands  on  Firebag  River,  eighteen  miles  east  of  the  Athabasca  River. 
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thinner  than  usual,  but  this  is  probably  due  to  the  upper  part  having 
been  removed  by  denudation. 

Steep  Bank  River,  which  enters  the  Athabasca  twenty-one  miles  Steep  Bank 
below  the  Forks,  was  ascended  for  about  ten  miles  on  foot.  Tar  sands, 
overlaid  by  the  lower  part  of  the  Clearwater  shale,  were  exposed  all 
the  distance.  ' 

A  trip  was  made  from  the  Forks  up  the  Clearwater  River  to  the 
mouth  of  Pembina  River,  and  thence  up  the  latter  stream  for  some 
miles,  until  the  water  became  too  shallow  to  continue  the  traverse. 

The  Clearwater,  below  Pembina  River,  winds  along  a  great  valley  Clearw.ater 
two  miles  wide  and  from  300  to  400  feet  deep,  which  looks  much 
older  than  the  valley  of  the  main  river  above  the  junction.  Three 
miles  above  the  Forks  an  exposure  of  Tar  sands  was  observed,  and 
three  miles  further  up,  Devonian  limestones  appear  at  the  surface  and 
recur  at  intervals  all  the  way  up.  The  limestones  are  similar  in  char¬ 
acter  to  those  on  the  Athabasca  and  hold  the  same  fossils. 

The  Pembina  was  ascended  for  thirteen  miles  in  a  straight  line.  Pembina 
Its  valley  is  deep  and  gorge-like  and  affords  many  good  sections.  For 
some  miles  above  its  mouth  Devonian  limestones  holding  Atrypa 
reticularis,  Spirifera  inutilis  and  other  fossils,  undulate  along  the 
edge  of  the  water  and  are  then  I'eplaced  by  the  Tar  sands,  ipany  sec¬ 
tions  of  which,  in  varying  states  of  saturation,  occur  at  all  the  bends 
of  the  river.  Five  miles  above  the  mouth  of  the  Pembina  a  seam  of  Lignite  seam, 
lignite,  four  feet  thick,  occurs  in  an  exposure  of  the  Tar  sands,  and  a 
short  distance  further  on  a  lenticular  bed  of  quartzite,  six  feet  thick 
and  100  yards  long,  was  observed,  somewhat  similar  to  that  found  on 
Muskeg  River.  Five  miles  further  up  the  Tar  sands  are  overlaid  by  the 
Clearwater  shale  holding  some  fossiliferous  beds,  in  which  were  found 
species  of  Cyprina,  Niicula,  and  a  Yoldia  like  Y.  scitula.  Two  miles 
above  the  last  section  the  Tar  sands,  overlaid  by  the  Clearwater  shales, 
are  again  well  exposed.  In  the  valley  opposite  this  exposure  several  Saline  springs, 
springs  of  saline  water,  accompanied  as  usual  by  sulphuretted  hydrogen 
gas,  bubble  up  close  to  the  left  bank  of  the  river.  The  valley  was  not 
examined  above  this  poirit. 

The  Pelican  River  was  ascended  to  its  source,  but  it  afforded  no  Pelican  River, 
exposures  above  the  head  of  the  portage  made  to  overcome  the 
rapids  at  its  mouth.  Below  the  portage,  sections  of  the  La  Biche 
shales  are  present,  but  do  not  differ  from  those  on  the  Athabasca. 

Lesser  Slave  River  affords  a  couple  of  small  sections  of  La  Biche  Lesser  Slave 
shales,  in  one  of  which  a  specimen  of  Baculites  compressus  was  found, 
but  in  its  upper  part  it  does  not  cut  through  the  drift  deposits. 


40  D 


DISTRICT  OF  ATHABASCA. 


Lesser  Slave  Lake. 

Lesser  Slave  Lake  rests  on  the  La  Biche  shales  but  owes  its  exist¬ 
ence  to  an  embankment  of  drift  deposits  at  its  eastern  end.  Its  shores 
are  low  and  often  marshy,  and  exposures  of  the  older  rocks  seldom 
occur.  Grayish  calcareous  shales,  holding  ironstone,  were  noticed  east 
Exposures.  of  the  Narrows  River,  and  sections  of  dark  shales,  holding  BacuUtes 
compressus,  occur  near  the  eastern  end  of  the  lake,  opposite  Marten 
Mountain.  A  high  plateau  skirts  the  southern  shores  of  the  lake  at  a 
distance  of  eight  or  ten  miles,  and  a  small  nameless  stream  was 
examined,  which  flows  from  it  into  the  south-east  corner  of  the  lake. 
Sections  showing  beds  of  hard  yellowish  sandstone,  alternating  with 
sandy  clays  and  sands,  occur  on  the  lower  part  of  this  stream.  Some 

bed!! '  fossiliferous,  and  the  following  species,  with,  others 

were  collected  : — 


Protocardia  borealis,  Whiteaves. 

Pteria  Nebrascana,  Meek  and  Hayden. 

Anchura  Americana,  Meek  and  Hayden. 

beds  rest  on  the  La  Biche  shales,  and  evidently  represent  the 
Eoxhillsand-  Foxhill  sandstone.  They  were  found  as  high  as  160  feet  above  the 
lake,  and  are  overlaid  by  the  sands,  sandy  clays  and  sandstones  of  the 
Laramie,  numerous  sections  of  which  occur  all  along  the  valley  and  in 
the  scarped  face  of  the  plateau.  Lignite  seams  were  observed  at  several 
Ligmteseams.  horizons,  the  thickest  of  which  measured  three  feet,  and  a  conspicuous 
bed  of  soft  yellowish  homogeneous  sandstone  fifty  feet  thick  occurs  at 
the  foot  of  the  plateau.  The  Laramie  beds  have  a  thickness  of  about 
1,200  feet,  but  appear  to  be  unfossiliferous  throughout. 

Mouiitain.  Marten  Mountain  north  of  the  lake,  was  examined,  but  no  sections 
were  found  on  it,  although  fragments  of  lignite  and  sandstone  are 
abundant  on  its  lower  slopes.  It  is  1,000  feet  high  and  must  be  com¬ 
posed  largely  of  Laramie  as  the  rocks  in  this  region  are  practically 
horizontal.  A  loose  fragment  of  sandstone  found  at  its  base  afforded 
specimens  of  Limncea  and  other  fresh  water  shells. 


Section  on  the  Wabiscaw  and  Loon  Rivers. 


Wabiscaw 

River. 


The  Wabiscaw  Riverfornianymiles  below  Lake  Wabiscaw  does  not  cut 
through  the  boulder  clay.  The  first  exposure  of  the  older  rocks  noticed, 
occurs  about  nineteen  miles  below  Pine  River,  nearly  in  line  with  the 
continuation  of  the  Birch  Mountains,  and  consists  of  light  grayish  soft 
shales,  holding  ironstone  and  calcareous  nodules,  similar  to  those  over- 
lying  the  Pelican  sandstone  on  the  Athabasca,  and  capping  the  Bii'ch 
Mountain.  Small  sections  of  shale  underlying  the  boulder  clay  again 
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■occur  at  the  Grand  Rapids,  eight  miles  above  the  mouth  of  Pannj 

River,  after  having  been  concealed  for  a  long  interval.  The  next  Exposures  on 

,  Wabiscaw 

exposure  occurs  twenty-six  miles  further  down,  or  about  ten  miles  River, 
below  the  junctions  of  the  Loon  and  Athabasca  rivers,  and  consists  of 
fifteen  feet  of  soft  falsely-bedded  sandstone,  passing  into  a  fine  con¬ 
glomerate.  The  coloration  varies  from  white  to  red.  Two  miles 
further  down,  the  same  sandstone  outcrops  again  with  an  exposed 
thickness  of  thirty  feet,  but  is  here  overlaid  with  100  feet  of  dark 
shales  holding  ironstone  nodules,  which  probably  represent  the  Fort 
St.  John  shales.  The  arenaceous  band  below,  so  far  as  the  strati- 
graphical  evidence  goes,  appears  to  be  a  continuation  of  the  Peace 
River  sandstones.  Approaching  the  Buffalo  Head  Hills,  the  valley  of  Valley 
the  Loon  River  deepens  and  scarped  banks  are  more  numerous.  A 
mile  above  the  mouth  of  Muddy  River,  a  cut  bank  showed  seventy 
feet  of  soft,  grayish  sandy  shales,  interstratified  with  a  few  beds  of 
grayish  and  greenish  sandstone  and  ironstone.  A  number  of  fossils  Fossils, 
were  collected  from  this  section,  among  which  are  Desmoceras  aifine, 
var.  (jlabrum,  a  species  first  described  by  Mr.  Whiteaves  from  Peace 
Rivei’,  Hoplites  Canadensis,  Whiteaves*,  found  also  in  the  lower  part 
of  the  Peace  River  sandstones  on  Peace  River  ;  casts  of  a  Trigonia,  a 
Mactra,  an  Axincea,  and  a  Lunatia. 

Below  the  mouth  of  Muddy  River,  Loon  River  breaks  through  the  Narrow  gorge, 
lower  slopes  of  the  Buffalo  Head  Hills,  and  has  cut  out  for  some  miles 
a  deep  narrow  gorge  with  banks  400  feet  high  in  places,  chiefly  com¬ 
posed  of  a  succession  of  land-slips.  Dark  and  grayish  shales,  usually  in  a 
soft  and  plastic  condition,  are  exposed  all  along  this  stretch. 

The  shales  are  sandy  in  places  and  include  thin  beds  of  gray 
and  greenish  limestone  and  layers  of  calcareous  and  ferruginous  nodules. 

Fossils  were  found  at  several  points,  and  the  collection,  besides  those 
enumerated  above,  includes  a  Yoldia  like  Y.  Evansi,  which  is  indis¬ 
tinguishable  from  the  one  obtained  from  the  lower  part  of  the  Peace 
River  sandstones  on  Peace  River  and  from  the  Clearwater  shale  on  the 
Athabasca,  a  Teredo  boring  into  fossil  wood,  a  Lima,  and  a  Pecten. 

After  passing  the  Buffalo  Head  Hills,  the  valley  of  the  Loon  is  Valley 
greatly  reduced  in  depth,  and  its  banks  for  some  miles  are  composed 
of  boulder  clay  overlying  stratified  sands  and  gravels.  In  the  vicinity 
of  Bat  River  the  shales  reappear  and  are  exposed  in  sevei’al  places  under-  Shale.s  reap- 
lying  the  boulder  clay.  A  mile  below  Bat  River,  .specimens  were 
found  of  the  large  Desmoceras,  since  described  by  Mr.  Whiteaves  under 
the  name  of  D.  affine.  This  fossil  occurs  in  the  Clearwater  shale  at 
Boiler  Rapid  on  the  Athabasca,  all  along  Peace  River,  from  the  first 

*  Trans.  Roy.  Soc.  of  Can.,  vol.  X.,  sec.  iv.,  1893. 
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appearance  of  the  Cretaceous  above  Vermilion  Falls,  up  to  Cadotte’s 
River,  and  it  was  also  found  on  Red  River.  It  characterizes  the 
lower  part  of  the  Cretaceous  section  in  the  vicinity  of  Peace  River,, 
and  on  the  Athabasca  the  beds  immediately  overlying  the  Tar  sands. 

Three  miles  below  Bat  River  the  Loon  enters  and  traverses  for  some 
miles  a  basin  filled  with  glacial  deposits.  In  this  stretch  the  valley  is 
about  100  feet  deep  and  its  banks  show  sections  of  boulder  clay,  often 
seventy-five  feet  or  more  in  thickness.  This  clay  is  dark  and  very 
plastic,  and  holds  numerous  concretions,  evidently  derived  like  the- 
main  part  of  its  substance  from  the  underlying  shales.  It  is  usually 
underlaid  and  occasionally  overlaid  by  stratified  sands  and  gravels,  and 
in  one  section  was  divided  into  two  distinct  divisions  by  a  layer  of 
well-rounded  boulders. 

Seventeen  miles  in  a  straight  line,  below  Bat  River,  the  boulder 
clay  rises  and  the  shales  appear  again  above  the  surface.  At  this 
point  they  are  grayish,  and  very  soft,  but  hold  a  few  hard  beds  of  cal¬ 
careous  sandstone  or  impure  limestone,  and  numerous  variously  shaped 
calcareous  ironstone  and  clay  nodules.  Fossils  were  found  at  two 
points,  among  those  collected  being  a  Yoldia,  and  several  specimens  of 
the  same  large  Desmoceras  referred  to  above. 

The  shales  are  exposed  along  the  river  for  a  distance  of  eight  miles,, 
measuring  in  a  straight  line.  At  the  end  of  this  stretch,  the  valley 
almost  disappears,  but  small  sections  of  boulder  clay  continue  to  be 
exposed  almost  to  the  mouth  of  the  river.  The  boulder  clay  here  is 
stained  red  in  places,  and  holds  beds  of  nearly  pure  red  clay  similar  to- 
those  on  Peace  River,  in  the  vicinity  of  Fort  V ermilion. 

The  Wabiscaw-Loon  Cretaceous  section  resembles  in  its  general 
features  that  on  the  Peace  River,  but  differs  from  it  in  the  less  im¬ 
portance  of  the  central  arenaceous  division.  On  the  Loon  River,, 
thirty  feet  of  sandstone  was  observed  at  one  point,  but  as  a  rule  the 
sandy  beds  alternate  with  much  greater  thicknesses  of  shale,  and  this 
stream  appears  to  mark  in  one  direction  the  vanishing  point  of  the 
great  sand  bank  which  stretched  with  gradually  diminishing  thick¬ 
ness  from  the  Rocky  Mountains  into  the  Cretaceous  sea. 

Section  on  Red  River. 

The  valley  of  Red  River  is  very  shallow,  seldom  exceeding  100  feet 
in  depth,  and  the  geological  section  it  affords  is  very  imperfect,  as  it  is 
interrupted  by  long  intervals,  in  which  the  river  fails  to  cut  through 
the  drift.  Limestones  of  Devonian  age  occur  at  its  mouth,  and  extend 
up  the  valley  for  two  miles  in  low  cliffs  bordering  both  sides  of  the 
sti’eam.  The  limestone  is  nodular  and  crumbly  and  weathers  to  a  light 
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cream  colour.  It  is  filled  with  corals,  brachiopods  and  other  fossils 
belonging  to  the  same  species  as  those  previously  enumerated  as  occur¬ 
ring  at  the  Vermilion  Falls.  Above  the  limestone  exposures,  the  valley 
shows  only  dark  and  reddish  boulder  clay  for  twenty  miles.  Two  large 
gypsum  boulders,  probably  brought  hither  from  Peace  Point  on  Peace 
River,  were  noticed  about  half-way  up  this  stretch.  Above  the  bouldei-- 
clay  basin,  dark  shales  representing  the  lower  part  of  the  Cretaceous 
series  appear,  and  are  exposed  at  intervals  for  eight  or  ten  miles.  The 
shales  include  limestone  and  calcareous  nodules,  and  are  similar  in 
appearance  and  composition  to  those  on  the  lower  part  of  Loon  River, 
and  they  also  hold  numerous  specimens,  in  various  stages  of  growth  of 
the  same  Desnioceras  ( D.  affine,  Whiteaves). 

Six  miles  above  the  shale  occurrences,  a  small  anticlinal  brings  cream- 
coloured  Devonian  limestones  to  the  surface,  holding  Atrypa  reticularis 
and  other  fossils.  The  limestones  are  only  shown  in  one  place,  and 
the  valley,  for  many  miles  above,  is  destitute  of  any  exposures  older 
than  the  drift.  The  shales  appear  again  for  a  short  distance  near  the 
mouth  of  Owl  River.  At  this  point  Red  River  approaches  within 
fifteen  miles  of  the  Buffalo  Head  Hills.  Above  Owl  River,  the  Red 
River  valley,  so  far  as  ascended,  yielded  no  exppsures  of  the  older 
rocks. 

Plateaus  of  the  District. 

The  rocks  of  the  Peace-Athabasca  region  are  everywhere  prac¬ 
tically  horizontal,  as  the  dips  seldom  exceed  a  few  feet  to  the  mile,  and 
such  highlands  as  exist  necessarily  owe  their  origin  to  differential 
denudation.  The  principal  highlands  are  the  Buffalo  Head  Hills, 
Birch  Mountains  and  Marten  Mountain. 

The  Buffalo  Head  Hills  may  be  described  as  a  plateau  of  circum- 
denudation  still  lingering  in  the  angle  between  the  Loon  and  Peace 
rivers,  and  its  geology  is  very  simple.  A  description  of  the  plateau  is 
given  on  another  page.  It  is  2,500  feet  above  the  sea,  and  has  a  maxi¬ 
mum  height  above  the  plains  at  its  base  of  1,000  feet.  The  escarp¬ 
ments  are  generally  wooded,  but  good  sections  were  found  at  the 
northern  end  of  the  plateau  on  a  small  tributary  of  Bear  River,  a  feeder 
of  the  Loon.  These  sections  show  the  plateau  to  be  entirely  composed 
of  shales.  The  shales  are  of  a  dark  colour  but  weather  to  a  light  gray 
and  at  a  distance  look  almost  white.  They  are  soft  and  plastic  and 
are  very  uniform  in  composition  throughout.  Nodules  occur,  but  are 
comparatively  scarce,  and  no  fossils  of  any  kind  were  obtained.  As 
in  other  places,  many  small  streams  highly  charged  with  salts  of  various 
kinds,  furrow  the  lower  slopes  of  the  escarpment. 
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The  exposures  in  the  Buffalo  Head  Hills,  together  with  those  on 
Loon  River,  show  that  the  Cretaceous  section  in  this  part  of  the  dis¬ 
trict  has  an  approximate  thickness  of  1,500  feet,  all  of  which,  with  the 
exception  of  a  few  sandy  beds  about  500  feet  above  the  base  represen¬ 
ting  the  horizon  of  the  Peace  River  sandstones,  consists  essentially  of 
shales,  and  is  probably  of  Benton  age.  The  beds  above  the  sandstone 
horizon  correspond  to  the  Fort  St.  John  shales,  vLile  those  below  are 
referred  to  the  Loon  River  shales  of  the  Peace  River  section. 

Birch  Mountain  is  a  name  given  to  a  great  ridge  situated  west  of 
the  Athabasca,  in  the  south-eastern  part  of  the  district  reported  on, 
and  extending  in  a  northerly  and  southerly  direction  nearly  parallel 
with  the  course  of  that  stream.  Tt  is  nearly  100  miles  long  with 
an  average  width  of  about  thirty-five  miles.  Its  elevation  above 
the  sea  is  approximately  2,300  feet,  and  it  overlooks  the  surround¬ 
ing  plains  from  heights  ranging  up  to  about  1,000  feet.  The  surface 
is  undulating,  the  depressions  being  frequently  filled  with  lakes,  and 
except  where  cleared  by  forest  fires,  the  whole  ridge  is  densely  wooded. 
The  slopes  are  usually  easy,  and  exposures,  except  at  the  southei’n  end, 
are  confined  to  the  valleys  of  the  streams. 

Genetically,  Birch  Mountain,  like  the  Buffalo  HeadHills,  is  a  plateau 
of  circumdenudation,  caiwed  out  of  the  horizontal  beds  of  the  Cretaceous, 
but  it  has  been  somewhat  modified  by  glacial  action.  Sections  were  exa¬ 
mined  on  Moose  River,  and  on  Steep  Bank  Creek,  a  small  stream  flowing 
into  Lake  Claire.  At  the  former  place,  the  plateau,  so  far  as  ascertained, 
is  formed  entirely  of  the  grayish  and  dark  shales,  which  on  the  Atha¬ 
basca  overlie  the  Pelican  sandstone.  No  fossils  were  obtained  from 
these  shales  on  Moose  River,  but  on  the  Athabasca,  they  contain  a 
Pierre  and  Foxhill  fauna  abo^'e,  while  the  lower  part  of  the  band  is 
probably  Benton. 

On  Steep  Bank  Creek,  the  shales  still  cover  the  summit  of  the 
plateau,  but  they  are  underlaid  by  a  band  of  yellowish  and  grayish  sands 
and  soft  sandstone,  exposures  of  which  also  crop  out  at  various  points 
round  the  northern  end  of  the  mountain.  These  beds  are  destitute  of 
fossils,  but  on  stratigraphical  evidence,  there  is  little  doubt  that  they 
represent  the  continuation  of  the  Pelican  and  Grand  Rapids  sandstones, 
although  the  Pelican  shale,  which  separates  these  two  on  the  Athabasca^ 
is  absent  hero.  The  sands  contain  small  coaly  seams,  and  some  of  the 
beds  are  blackened  with  bituminous  matter.  They  have  an  exposed 
thickness  of  200  feet,  but  the  base  is  concealed.  The  Clearwater  shale 
and  the  Tar  sands  which  underlie  the  Grand  Rapids  sandstone  on  the 
Athabasca,  if  present  here,  are  also  hidden,  as  the  next  rocks  seen  in 
descending  the  river  consisted  of  crumbling  Devonian  limestones,  but 
these  occur  some  miles  from  the  foot  of  the  plateau. 
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Swift  Current  Creek,  a  tributary  of  Birch  River,  was  e.xaniined  up 
to  the  foot  of  the  Birch  Mountain  plateau,  but  no  exposures  were 
found  on  it,  although  pebbles  of  tar-soaked  sandy  shales  were  found 
on  a  number  of  the  bases,  and  point  to  an  occurrence  of  the  Tar  sands 
in  the  north-western  part  of  the  ridge. 

The  plateau  south  of  Lesser  Slave  Lake  was  examined  only  in 
one  place,  and  a  description  of  the  sections  obtained  is  given  on  page 
40.  It  consists  of  Laramie  sandstones  and  shales  holding  lignite 
seams,  overlying  150  feet  of  Pierre  and  Foxhill  beds.  Marten  Mountain 
north  of  Lesser  Slave  Lake,  is  probably  built  of  similar  beds,  but  the 
section,  except  at  the  base  where  Pierre  shales  are  shown,  is  concealed. 

Sections  on  Peace  River. 

Peace  River  was  examined  from  the  mouth  of  Red  River  up  to  the 
Smoky  River  Forks.  The  portion  of  the  river  below  Red  River  was 
traversed  by  Professor  Macoun  in  1875.  Rock  exposures  in  this 
stretch  seldom  occur,  but  grayish  limestones  interbedded  with  white 
gypsum,  and  holding  Strophodonta  demissa  and  other  Devonian  fos¬ 
sils  are  described  as  outcropping  at  Rapid  Bouille  or  Little  Rapid,  and 
extending  clown  the  river  to  Peace  Point,  a  distance  of  fifteen  miles. 
Below  this  point,  no  rock  exposures  were  noticed  by  Macoun  until 
Quatre  Fourches  River  was  reached,  where  Archiean  gneisses  outcrop*. 

Above  Red  River,  Devonian  limestones  are  exposed  in  low  cliffs 
along  the  shore  to  the  Vermilion  Falls,  and  for  two  miles  beyopd. 
The  limestone  is  horizontal  and  occurs  in  thick  evenly-stratified  light 
grayish  or  cream-coloured  beds  alternating  with  softer  and  more 
argillaceous  bands.  The  latter  are  often  stained  reddish  or  greenish, 
and  are  easily  eroded,  and  the  origin  of  the  falls  is  due  to  their  gradual 
waste,  and  the  consequent  undermining  and  breaking  down  of  the 
heavier  beds.  The  limestones  in  the  vicinity  of  the  falls,  have  an 
exposed  thickness  of  sixty  feet.  They  do  not  appear  to  be  bituminous. 
Some  of  the  beds  are  very  fossiliferous,  the  following  species,  among 
others,  being  collected  here 

Cyathophyllum  ccespitosum,  Goldfuss. 

Phillipsastrcea  HennaJii,  Lonsdale. 

Pachyphyllum  Devoniense,  Edwards  and  Haime. 

Pachypora  cervicornis,  De  Blainville. 

Alveolites  vallorum,  Meek. 

“  Roemeri,  Billings. 

Alonotrypella  Unjiya,  Whiteaves. 

Strophodonta  demissa,  Conrad. 

“  per  plana,  Conrad. 
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Spu'ijera  disjimcta,  Sowerby. 

Atrypa  reticularis,  L. 

“  “  var.  aspera,  Schlotheim. 

Ehynchonella  cuboides,  Sowerby. 

Cryptonella  Calvini,  Hall. 

Pterinea  jlahellum,  Conrad. 

This  fauna  agrees  very  closely  in  its  general  characters  with  that 
occurring  in  the  Devonian  limestones  on  the  Athabasca,  and  indicates 
that  the  basement  rocks  on  the  two  rivers,  occupy  a  similar  position  in 
the  geological  scale. 


Above  Vermilion  Falls  and  Rapids,  the  Devonian  limestones  dis¬ 
appear,  and  for  some  miles  only  the  boulder  clays  and  associated  beds 
are  exposed  in  the  banks.  Further  up  the  dark  shales  of  the  Creta- 
CretacTOus?  make  their  appearance,  and  are  shown  in  frequent  exposures  all 

the  way  to  Fort  V ermilion.  The  general  horizontality  df  the  Devonian 
limestones  in  the  region  between  the  Peace  and  the  Athabasca  is  shown 
by  their  disappearing  below  the  surface  in  ascending  these  streams,  at 
almost  the  same  height,  viz.,  930  feet  above  the  sea.  The  contact 
Devonfan between  the  Devonian  and  Cretaceous  rocks  is  concealed  on  Peace 
concealed.  River,  but  there  is  little  doubt  that  the  limestones  are  directly  over¬ 
laid  by  shales,  and  that  the  sands  soaked  with  tar,  which  occupy  this 
position  on  the  Athabasca  are  absent.  The  shales  seen  between  Ver¬ 
milion  Falls  and  Fort  Vermilion  are  of  a  dark  colour,  and  are  only 
slightly  indurated.  They  contain  occasionally,  thin  beds  of  limestone, 
and  more  frequently  layers  of  ironstone,  and  calcareous  concretions. 
The  lattei  are  often  fossiliferous,  specimens  of  Desmoceras  aff,ne, 
Whiteaves,  being  especially  abundant  although  usually  in  a  more  or 
less  fragmentary  condition. 


Between  Fort  Vermilion  and  Battle  River,  a  distance  measured  in 


Rocks  be¬ 
tween  Fort  .  - 

Battk  River"^  ^  straight  line  of  eighty-five  miles,  but  following  the  course  of  the 
livei  of  about  150  miles,  there  is  little  change  in  the  geology  of  the 
Peace  River  valley.  Dark  shales  holding  large  limestone  concretions, 
shoit  lenticular  limestone  beds,  nodular  beds  of  ironstone,  and 
occasionally  a  bed  of  sandstone,  are  exposed  at  all  the  bends  of  the 
river,  and  occasionally  are  shown  for  miles  in  continuous  sections.  The 
shales  are  uniform  in  composition  throughout.  They  are  very  soft, 
almost  passing  into  clays  in  places,  and  like  the  shales  on  the  Athabasca 
and  (Saskatchewan,  break  away  in  frequent  slides.  Reddish  fei’ruginous 
streamlets  issue  from  the  shales  at  almost  every  section,  and  often  feed 
small  pools  lying  in  the  hollows  caused  by  the  slides.  The  shales  do 
not  appear  to  be  bituminous  to  any  extent,  but  inspissated  bitumen 
was  observed  at  several  points  lining  cracks  in  the  nodules.  Fossil 


wood  is  very  abundant  in  some  of  the  sections. 


i 
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The  shales  are  overlaid  nearly  everywhere  by  hea\y  sections  of 
boulder  clay,  usually  associated  below,  here  as  elsewhere,  with  stratified 
sands  and  gravels.  The  boulder  clay  for  some  distance  above  and 
below  Fort  Vermilion,  shows  the  same  red  coloration  as  that  noted  in 
the  vicinity  of  Red  Earth  Creek  on  the  Athabasca. 

Three  miles  below  Battle  River,  the  shales  are  interbedded  with  a 
band  of  bluish,  yellow-weathering,  soft  sandstone  and  sand,  about 
seventy  feet  thick,  which  makes  its  first  appearance  in  the  left  bank 
about  150  feet  above  the  level  of  the  river.  The  shales  above  and 
below  the  sandstone  band  are  similai'  in  appearance,  and  are  apparently 
simply  a  continuation  of  those  exposed  lower  down  the  river,  but  the 
formation  is  here  divided  by  the  sandy  intercalation.  The  thickness 
of  the  shales  underlying  the  sandstone  is  uncertain,  but  is  probably  in 
the  neighbourhood  of  500  feet. 

Above  Battle  River  the  sandstones  which  may  be  provisionally 
named  the  Peace  River  sandstones,  rapidly  increase  in  thickness 
and  appear  to  have  a  slight  southerly  dip,  as  the  lower  shales 
gradually  disappear.  At  the  great  bend  which  Peace  River  describes, 
about  fifteen  miles  above  the  mouth  of  Battle  River,  the  cut  banks 
show  100  feet  of  dark  shales  holding  limestone  nodules,  above  which 
comes  fifty  feet  of  bluish  and  yellow  sandstone,  followed  by  100  feet 
of  alternating  sandstones  and  shales.  The  valley  here  is  nearly  700 
feet  deep,  but  the  upper  part  of  the  section  is  concealed.  The  lower 
band  of  sandstone  weathers  into  cliffs  and  holds  some  beds  resembling 
the  green  sand  bed  of  the  Clearwater  shale  on  the  Athabasca,  but  they 
are  apparently  not  glauconitic.  A  number  of  fossils  were  collected 
from  the  sandstones,  but  they  are  nearly  all  undescribed  species. 

Five  miles  above  the  bend  just  referred  to,  the  Peace  River  sandstones 
descend  to  the  surface  of  the  valley  and  the  lower  shale  division  disap¬ 
pears.  The  Peace  River  sandstones  at  this  point  are  230  feet  thick,  showing 
an  increase  in  volume  since  first  observed  below  Battle  River  of  210 
feet.  Part  of  this  increase  appears  to  be  due,  however,  to  arenaceous 
beds  replacing  the  shales  in  the  lower  shale  division.  A  section  of 
the  sandstone  division  shows  eighty  feet  of  yellowish  sands  and  shales, 
holding  numerous  nodules  of  various  kinds,  and  short  beds  of  yellow¬ 
ish  limestone,  above  which  comes  forty  feet  of  sands  and  sandstones, 
interbedded  with  small  lignite  seams,  and  holding  numerous  fragments 
■of- fossil  wood.  The  upper  part  consists  of  about  110  feet  of  alterna¬ 
ting  sands  and  shale,  resting  on  which  are  200  feet  or  more  of  dark 
shales,  representing  the  Lower  or  Fort  St.  John  shales  of  Dr.  G.  M.  Daw¬ 
son’s  Peace  River  section.  A  number  of  fossils  were  collected  from  the 
lower  part  of  the  sandstones,  among  which  are  Callista  tenuis,  and  a 
Yoldia  like  Yoldia  Evansi,  both  of  which  were  found  in  the  Clear- 
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water  shales  on  the  Athabasca.  Besides  these,  the  collection  includes 
two  species  of  Nucula,  a  Panopcva,  n.sp.,  a  C amptonectes,  a  Mactra,  a 
Protocardium,  an  Axiyicea,  a  Lunatia,  an  Inoceramus,  specimens  of 
Desmoceras  ajfine,  and  D.  affine,  var.  glahrum,  Whiteaves,  Hoplites 
Canadensis,  Whiteaves,  and  a  tooth  of  Ptychodus.  The  Fort  St.  John 
shales  hold  numerous  ironstone  nodules,  but  no  fossils  were  obtained 
from  them.  Twenty  miles  below  Cadotte’s  River,  the  banks  of  the 
valley  showed  the  following  section,  in  descending  order  : _ 

Dark  shales  (Fort  St.  John) .  200 

Brownish  shales,  with  yellowish  clay .  10  ' 

Yellowish  sands .  0 

Alternating  sands  and  shale,  with  some 


ironstone . 

Yellowish  sands .  .  .  . 
Yellowish  sandstone 
Yellowish  sands . 


70 


20  Peace  River 
8  f  sandstones. 


20 


Yellowish  striped  sands  and  clays,  with 
ironstone  and  limestone  concretions  (fossil- 
iferous) . . . 


60  J 


294 


Opposite  the  mouth  of  Cadotte’s  River,  the  Peace  River  sandstones 
consist  of  100  feet  of  sandy  shales,  holding  ironstone  and  siliceous 
nodules,  followed  by  forty  feet  of  yellowish  sands  studded  with  large 
sandy  concretions  similar  to  those  in  the  Grand  Rapids  sandstone  on 
the  Athabasca,  above  which,  and  underlying  the  Fort  St.  John  shales, 
comes  ninety  feet  of  yellowish  sands  and  shales,  interbedded  with 
numerous  layers  of  ironstone.  Between  Cadotte’s  River  and  Tar 
Island,  the  Peace  River  sandstones  are  well  exposed  in  cliffs,  terraces 
and  sloping  banks  all  along  the  valley. 
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Above  Cadotte’s  River  the  Peace  River  sandstones  become  more 
completely  arenaceous,  and  the  lower  part  is  filled  with  fantastically 
shaped  sandy  noJules,  some  of  which  are  fifteen  feet  or  more  in  Numerous 
diameter.  The  general  appearance  of  this  formation  as  developed  *'“dules. 
along  this  part  of  the  river,  is  strikingly  similar  to  that  of  the  Grand 
Rapids  sandstone  on  the  Athabasca.  It  consists  of  three  sandstone 
divisions,  which  weather  into  steep  cliffs,  sepai'ated  by  shaly  bands, 
forming  sloping  terraces.  The  two  lower  sandstone  divisions  are  of  a 
yellow  colour  and  carry  nodules,  while  the  upper  one  often  shows 
grayish  tints,  and  is  occasionally  conglomeritic.  Fossils  are  scarce  Scarcity  of 
along  this  part  of  the  river,  but  fragments  of  Ammonites  and  other 
marine  fossils  occur  in  many  of  the  nodules. 

A  saline  spring,  emitting  natural  gas  and  carrying  up  small  quanti-  galine  spring 
ties  of  tar,  occurs  on  the  boulder  beach  at  the  upper  end  of  Tar  Island, 
about  thirty  miles  below  the  Smoky  River  Forks,  and  a  short  distance 
further  down,  cracked  nodules,  with  the  fractures  filled  with  inspissated 
bitumen,  were  noticed  in  the  right  bank.  A  second  spring  is  reported 
to  occur  on  an  island  opjtosite  the  mouth  of  White  Mud  River,  but 
this  was  not  seen. 

Opposite  Tar  Island  and  for  some  distance  above,  the  Peace  River  High  cliff. 

sandstones  are  shown  in  high  cliffs  on  both  sides  of  the  river,  but  they 

become  influenced  near  this  point  by  a  slight  southward  dip,  and 

ascending  the  river  they  gradually  decrease  in  height,  and  at  length 

disappear  just  below  Smoky  River  Forks.  When  last  seen  they  Peace  River 

consist  of  a  few  feet  of  soft  grayish  massive  sandstone,  marked  in  a  sandstones 
,  ,  .  „  dip  below 

peculiar  manner  by  thin  curving  lines  of  carbonaceous  shale.  Two  the  surface. 

miles  below  the  Forks  the  sandstones  here  showing  an  exposed  thick¬ 
ness  of  twenty  feet,  have  been  grooved  and  fluted  horizontally  by 
river  ice.  At  the  base  of  this  cliff,  are  several  small  springs  emitting  Gas  springs, 
sulphuretted  hydrogen  gas.  At  the  Forks  the  whole  valley 
section,  700  feet  in  height,  consists  of  the  dark  ironstone  bearing 
shales  of  the  Fort  St.  John  series,  crowned  by  a  varying  thickness  of  Fort  St.  John 
boulder  clay  and  associated  beds.  These  shales,  which  have  overlaid 
the  Peace  River  sandstones  since  the  first  appearance  of  the  latter 
below  Battle  River,  were  frequently  searched  for  fossils  without 
result,  and  its  fauna  is  still  represented  only  by  the  Inocerainus  and 
Buchiceras,  or  Acantlioceras^  cormUum  found  by  Dr.  Selwyn,  near  Fort 
St.  John,  in  1875. 

Peace  River  was  not  examined  by  the  writer  above  the  Smoky  River  Peace  River 
Forks,  as  the  upper  part  of  the  river  was  explored  by  Dr.  Selwyn,  in  Forks. 

1875.  The  shales  of  the  Fort  St.  John  series  are  described  by  him,  as 
extending  up  Peace  River,  above  theForks,for  adistanceof  about  twenty- 
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five  miles,  where  they  are  overlaid  by  the  sandstones  and  shales  of  the 
Dunvegan  group.  The  latter  then  occupy  the  valley  all  the  way  to  the 
canon  of  the  Mountain  of  Rocks,  except  for  some  distance  above  and 
below  Fort  St.  John,  where  they  rise  above  the  surface  and  the  Fort 
St.  J ohn  shales  appear.  Above  the  canon  of  the  Mountain  of  Rocks, 
Peace  River  enters  a  region  of  tilted  beds,  and  the  sequence  of  the  for¬ 
mations  becomes  obscure.  The  Dunvegan  beds  have  a  minimum  thick¬ 
ness  at  Dunvegan  of  600  feet,  but  appear  to  thicken  rapidly  westward, 
and  probably  include  the  whole  2,000  feet  or  more  of  sandstones  and 
shales,  shown  in  the  escarpments  of  Table  Mountain.  The  fossils  col¬ 
lected  by  Dr.  Selwyn  from  this  formation,  include  fresh  water,  brackish 
water  and  marine  species,  and  the  general  character  of  the  fauna  is 
similar  to  that  of  the  Belly  River  series  of  the  Great  Plains,  and  the 
Bear  River  beds  of  Wyoming. 

The  Smoky  River  section  above  the  Forks,  was  examined  by  Dr.  G. 
M.  Dawson,  in  1879.  Here,  as  on  Peace  River,  the  valley  is  occupied 
for  about  twenty-five  miles  by  the  Fort  St.  John  shales.  These  are 
succeeded  by  100  feet  of  sandstones,  represeAting  the  Dunvegan  group, 
above  which  comes  350  feet  of  shales,  holding  numerous  fossils,  most 
of  which  belong  to  the  typical  Pierre  and  Foxhill  fauna,  but  Benton 
forms  were  also  found.  The  shales  are  overlaid  by  sandstones  and 
shales,  belonging,  so  far  as  known,  to  the  Laramie,  but  it  is  pi’obable 
that  here,  as  in  the  plateaus  south  of  Lesser  Slave  Lake,  some  of  the 
lower  beds  may  be  of  Foxhill  age. 


GENERAL  GEOLOGY. 

Arch^an. 

A  small  area  of  Archpean  gneisses  occurs  in  the  north-eastern  quar¬ 
ter  of  the  region  reported  on,  but  they  wei-e  only  hastily  examined. 
They  occujiy  the  northern  shore  and  neighbouring  islands  of  Lake 
Athabasca,  and  are  also  found  in  the  islands  of  Lake  Mammawee,  and  in 
the  rounded  knobs  projecting  above  the  delta  deposits  bordering  Quatre 
Fourches  River.  The  gneisses  here  have  a  typical  Laurentian  appear¬ 
ance.  They  are  usually  reddish,  but  in  places  are  sti’ongly  and  evenly 
banded  with  alternating  red  and  dark  tints.  The  texture  varies  from 
medium  to  fine-grained,  and  the  foliation  is  usually  distinct,  the  rock 
passing  in  one  or  two  places  into  a  mica  or  chlorite  schist.  Both 
hornblendic  and  micaceous  varieties  are  present,  but  these  minerals 
in  many  instances  are  largely  replaced  by  chlorite.  Epidote  occurs  in 
large  quantities.  The  gneisses  dip  at  high  angles,  and  the  strike 
varies  from  ten  to  twenty  degrees  west  of  north. 
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Cambrian. 

All  examination  of  the  southern  shore  of  Lake  Athabasca  was  made  Soatli  shore  of 
from  the  mouth  of  Athabasca  River  to  near  Point  William.  Tins  ‘ ' 
shore,  as  a  rule,  is  low,  and  is  bordered  for  long  distances  by  low  bluffs, 
composed  of  recent  sands^  and  clays.  At  Pointe  de  Roche  and  at 
another  point  seven  miles  further  on,  the  underlying  rocks  are  exposed 
and  consist  of  a  granular  siliceous  sandstone,  which,  from  its  general 
character  and  position,  probably  belongs  to  one  of  the  divisions  of  the 
Cambrian.  For  reference  it  may  be  called  the  “  Athabasca  sand-  Athabasca 
stone.”  No  fossils  were  found  in  it,  nor  was  its  contact  with  the 
overlying  or  underlying  rocks  observed.  This  sandstone  is  usually 
coarsely  granular  in  texture,  but  passes  occasionally  in  to  a  fine-grained 


■conglomerate.  Its  colour  varies  from  white  to  dull  red. 

O 


Its  bedding- 


planes  have  been  obliterated,  but  its  general  horizontal  attitude  is 
betrayed  by  the  textural  differences.  It  is  cut  by  two  systems  of 
jointage  planes,  and  in  weathei'ing,  breaks  into  huge  blocks,  some 
of  which  contain  several  hundred  cubic  feet  of  material. 

N  umerous  fragments,  some  of  large  size,  of  a  mottled  red  and  green 
fine-grained  sandstone,  somewhat  similar  in  appearance  to  that  found 
at  Sault  Ste.  Marie,  were  noticed  strewn  along  the  track,  but  were 
not  found  in  situ. 

The  Athabasca  sandstone  apparently  extends  all  along  the  southern 
shore  of  Lake  Athabasca,  as  specimens  brought  by  Mr.  Cochrane,  in 
1882,  fi’om  the  east  end  of  the  lake,  cannot  be  distinguished  in  ap¬ 
pearance  from  those  collected  at  Pointe  de  Roche  and  neighbouring 
localities.  Its  extension  southwards,  has  not  as  yet  been  approxi¬ 
mately  determined.  On  the  north  its  junction  with  the  Archiean  is 
•concealed  beneath  the  waters  of  Lake  Athabasca. 

Devonian. 


Devonian  limestones  crop  out  from  beneath  the  Cretaceous,  along  Devonian 
the  northern  part  of  the  district.  On  the  Athabasca  they  rise  to  the 
surface  at  Crooked  Rapid,  and  occupy  the  bottom  of  the  valley  down 
to  a  point  about  ten  miles  below  Calumet  River,  except  in  a  few 
places  where  they  are  carried  below  the  surface  by  synclinal  folds. 

Below  this  point  they  are  covered  by  recent  deposits,  and  their  Distribution 
junction  with  the  underlying  rocks  is  concealed.  From  the  Athabasca, 
the  Devonian  limestone  extends  in  a  broad  band  round  the  southern 
end  of  Birch  Mountains,  and  across  Lake  Claire  to  Peace  River,  and 
■up  the  latter  stream  to  a  point  two  miles  above  Vermilion  Falls. 

4-i 
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The  Devonian  limestones  on  the  Peace  and  Athabasca  rivers  have  a 
general  northerly  dip  of  three  or  four  feet  to  the  mile,  and  are  also 
affected  in  some  places  by  a  series  of  small  subordinate  folds,  fe-vv  of 
■which,  however,  succeed  in  bringing  into  view  more  than  the  upper  100 
feet  of  the  formation.  The  limestone  is  very  uniform  in  character 
thi'oughout  the  district.  It  is  grayish  or  light  yellowish  in  colour,  and 
is  evenly  stratified,  the  beds  ranging  in  thickness  from  two  inches  to 
several  feet.  It  is  usually  more  or  less  argillaceous,  and  in  places  passes 
into  a  calcareous  shale;  The  purer  beds  are  often  nodular  and  crum  bly, 
but  resist  denudation  more  successfully  than  the  shaly  varieties, 
and  now  frequently  form  long  horizontal  lines  of  relief,  running 
across  the  faces  of  the  exposures.  Some  of  the  beds  are  bituminous, 
but  seldom  to  an  important  degree,  and  the  sources  of  the  oils  which 
have  saturated  the  overlying  Cretaceous  sands  must  occur  beneath  the 
exposed  part  of  the  formation.  That  the  oils  have  risen  fi’om  below,  is 
shown  by  the  cracks  and  fissures  lined  with  bituminous  matter  which 
occur  in  the  limestone  in  various  parts  of  the  district,  and  through 
which  the  liquid  has  evidently  escaped. 

The  Devonian  limestone  is  apparently  succeeded  conformably  by  the 
Cretaceous,  ar.xl  with  the  possible  exception  of  a  thin  bed  of  conglom¬ 
erate  of  limited  extent,  which  occurs  below  Crooked  Rapid  on  the 
Athabasca,  the  age  of  which  is  doubtful,  the  vast  interval  of  time 
which  separated  the  two  formations,  is,  so  far  as  observed,  unrepre¬ 
sented,  either  by  deposition  or  erosion.  This  can  hardly  be-  exjilained, 
except  on  the  assumption  that  the  formation  during  all  this  period,  was 
buried  far  from  land  in  the  depths  of  some  abyssal  ocean,  as  the  only 
other  alternative,  viz.,  that  its  surface  represents  a  former  base  level  of 
erosion,  is,  in  view  of  the  remarkable  persistency  of  the  upper  beds, 
scarcely  credible. 

Lists  of  the  Devonian  fossils  collected  are  given  in  the  description 
of  the  Athabasca  and  Peace  River  sections. 

Cretaceous. 

The  Cretaceous  section  in  the  Peace- Athabasca  country  includes 
beds  ranging  in-  age  from  the  Laramie  to  the  Dakota,  but  the 
lithological  succession  of  the  various  divisions,  differs  from  that  which 
obtains  on  the  Great  Plains,  and  also  varies  in  different  parts  of  the 
district.  This  feature  of  the  formation,  together  with  the  further  fact 
that  most  of  the  fossils  collected  are  new  to  science,  and  therefore  use¬ 
less  for  the  purpose  of  correlating  the  beds  here  with  known  horizons  . 
elsewhere,  makes  it  difficult  to  classify  the  different  terranes  in  a  satis¬ 
factory  manner,  and  also  renders  necessary  the  provisional  use  of  some 
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new  names.  The  following  illustration  shows  the  succession  of  the 
various  divisions  of  the  Cretaceous  on  the  two  rivers,  and  also  their 
ages,  so  far  as  the  stratigraphical  and  palajontological  evidence  at  hand 
admits  : 


Athabasca  River  Section. 


Peace  River  Section. 


Laramie.  Wapiti  River  sandstones. 
(Foxhill  sandstone. 
[Smoky  River  shales. 


,1  Montana. -I 


Dunvegan  sandstone. 


Fort  St.  John  shales. 
Colorado.-’  Peace  River  sandstones. 
[Loon  River  shales. 


Laramie. 

Foxhill  sandstone. 

La  Riche  shales  (upper  part.)  j 
U  nrepresented. 

La  Riche  shales  (lower  part.) 

Pelican  sandstone. 

Pelican  shale. 

Grand  Rapids  sandstone. 

Clearwater  shale. 

Tar  sands.  Dakota.  Unrepresented. 

Laramie. — -The  Laramie  occurs  in  the  southern  part  of  the  district, 
and  is  well  exposed  in  the  plateaus  south  of  Lesser  Slave  Lake.  The 
north-eastern  boundaiy  of  this  formation  crosses  the  Saskatchewan  in 
Long.  112°  30' and  runs  in  a  north-westerly  direction,  crossing  the 
Athabasca  near  the  mouth  of  the  Pembina,  to  the  east  end  of  Lesser 
Slave  Lake.  From  this  point  it  bends  to  the  west,  and  extends  in  a 
sinuous  line  along  the  foot  of  the  plateaus  south  of  the  lake,  and 
thence  in  a  westerly  direction  to  Smoky  River,  beyond  which  its 
course,  as  yet,  is  only  a  matter  of  conjecture.  An  outlier  of  Laramie 
forms  the  upper  part  of  Marten  Mountain  north  of  the  east  end  of 
Lesser  Slave  Lake,  and  probably  caps  the  highlands  extending  east¬ 
ward  from  this  elevation  towards  Pelican  Mountain. 

In  the  plateaus  south  of  Lesser  Slave  Lake,  the  Laramie  has  a  mini¬ 
mum  thickness  of  1,000  feet.  It  is  practically  horizontal  and  consists 
of  yellowish  and  grayish  flaggy  and  massive  sandstones,  often  holding 
large  nodules,  alternating  with  grayish  and  dark  clays  and  shales. 
Thin  ironstone  beds  occur  frequently'  throughout  the  section,  and 
several  seams  of  lignite  were  seen,  the  largest  of  which  is  three  feet 
thick,  but  is  of  inferior  quality.  Fragments  of  fossil  plants  occur  in 
some  of  the  sandstones,  but  no  determinable  fossils  of  any  kind  were 
obtained. 

Montana. — This  formation  on  the  Athabasca  and  its  tributaries  is 
represented  by  about  fifty  feet  of  alternating  sandstones  and  shales, 
exposures  of  which  occur  along  the  lower  slopes  of  the  Lai-amie  plateaus 
south  of  Lesser  Slave  Lake,  and  by  the  upper  part  (about  700  feet)  of 
the  La  Riche  shales  of  Lesser  Slave  River  and  the  Athabasca.  The  exact 
junction  between  the  Montana  and  the  Colorado  was  not  definitely 


Exposures  of 
Laramie. 


Character  of 
beds. 


No  fossils 
obtained. 


Beds  of  Mon¬ 
tana  age  south 
of  Lesser 
Slave  Lake. 
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ascertained  owing  to  the  scarcity  of  fossils,  and  to  the  fact  that  the  La 
Biche  shales  pass  downwards  from  the  Montana  into  the  Colorado 
without  any  structural  break  or  lithological  change  of  any  kind. 

The  fossils  collected  from  the  Montana  on  the  Athabasca  and  on 
Lesser  Slave  Lake  and  Biver  include  ; — 

Pteria  Nebrascana,  Meek  and  Hayden. 

Tancredia  Americana  “  “ 

P rotocardia  borealis.  Whiteaves. 

Lunatia  concinna,  Hall  and  Meek. 

Ancliura  Americana,  Meek  and  Hayden. 

Baculites  compressus,  Say. 

In  the  Peace  River  section  the  Montana  is  represented  by  the 
Upper  or  Smoky  River  shales,  and  possibly  by  the  lower  part  of  the 
Wapiti  River  sandstones.  These  occur  south  of  the  district  now 
reported  on,  but  were  examined  and  described  by  Dr.  G.  M.  Dawson 
in  1879.*  The  Smoky  River  shales  are  the  equivalents  of  the  Upper 
or  Pierre  portions  of  the  La  Biche  shales  of  the  Athabasca  sections. 
They  are  200  feet  thick,  and  are  described  as  dark  grayish  or  bluish- 
black,  thin-bedded  shales,  holding  beds  of  ironstone  and  in  some 
places  large  ferro-calcareous  nodules.  The  fossils  obtained  from 
the  Smoky  River  shales  belong  chiefly  to  the  typical  Pierre  and  Fox- 
hill  fauna,  .md  includes  such  well-known  fossils  as  Pteria  linguiformis, 
P.  Xebrascana,  Nucida  cancellata,  Liognstha  undata,  &c.,  but  besides 
these,  specimens  of  Scaphites  ventricosus,  a  typical  Benton  species 
were  also  found. 

Dunvegan  Group. — This  name  has  been  applied  to  a  series  of  sand¬ 
stones  and  shales,  which  are  extensively  developed  along  the  Peace 
River  valley,  from  about  fifteen  miles  above  the  Smoky  River  Forks, 
up  to  the  Canon  of  the  Mountain  of  Rocks.  This  part  of  the  river 
was  not  visited  during  the  present  exploration,  but  was  examined  by 
Dr.  Selwyn  in  1875,  and  a  description  of  the  formation  is  given  in 
the  Report  of  Progress,  Geological  Survey  of  Canada,  1875-76.  In 
1879  the  lower  part  of  Smoky  River  was  examined  by  Dr.  G.  M. 
Dawson,  and  the  Dunvegan  beds  were  found  on  it,  underlying  the 
Smoky  River  shales  (Pierre),  but  in  greatly  diminished  volume.f 

The  character  and  age  of  the  Dunvegan  beds  are  fully  discussed  by 
Dr.  Dawson  in  the  report  just  mentioned,  and  but  little  additional 
information  has  since  been  obtained.  They  consist  of  grayish  and 
yellowish  flaggy  and  massive  sandstones,  often  false-bedded  and  ripple- 

Report  of  Progress,  Geological  Survey  of  Canada,  1879-80,  Part  B,  page  122. 

+  Report  of  Progress,  Geological  Survey  of  Canada,  1879-80,  Part  B,  pages  116-122. 
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niarked,  alt^nating  with  grayish  and  dai’k  shales,  usually  more  or  less 
arenaceous,  and  holding  small  beds  of  ironstone  and  thin  seams  of 
lignite.  The  thickness  of  the  formation  rapidly  increases  going  west-  Increase^in 
ward  towards  the  mountains,  from  100  feet  on  Smoky  Kuei  to  000 
feet  or  more  a,t  Dunvegan,  and  nearly  2,000  feet  at  Table  Mountain. 

The  Dunvegan  beds  have  not  been  detected  east  of  Smoky  River,  and 
probably  die  away  soon  after  crossing  that  stream,  and  they  are  not 
repi’esented,  so  far  as  known,  on  the  Athabasca. 

The  fauna  of  the  Dunvegan  formation  is  remarkable  for  its  varied  Fauna  of 
character,  as  it  contains  fresh  water  shells  like  1  ivipara  and  Cor  hiculn,  beds, 
brackish  water  shells  like  Corbula  and  Osti'cea,  and  such  a  sti  ictly 
marine  genus  as  Inoceramus.  This  assemblage  of  fossils,  together  with 
the  general  character  of  the  beds,  evidences  estuarine  conditions  and 
deposition  on  an  oscillating  surface. 

The  Dunvegan  formation  occupies  nearly  the  same  position  strati-  Position  in 
graphically,  as  the  Belly  River  series  of  Assiniboia  and  Alberta,  and 
may  possibly  be  a  continuation  of  it,  but  it  differs  in  containing 
marine  fossils,  the  fauna  of  the  latter  so  far  as  known,  being  confined 
to  fresh  and  brackish  water  species.  It  is  also  closely  allied  by  its 
fauna  to  the  Bear  River  formation  of  Wyoming,  lately  described  by 
W^hite  and  Stanton*.  Two  of  the  most  characteristic  species  of  the 
Bear  River  beds,  Corbula  pyriforinis  and  Corbicula  Dnrkeii 
occur  in  the  Dunvegan  formation,  and  most  of  the  genera  are  alike. 

The  position  of  the  two  formations  in  the  Cretaceous  is,  however, 
different,  as  the  Bear  River  beds  are  placed  by  the  above  writers  be¬ 
low  the  Colorado,  while  the  Dunvegan  series  overlies  that  formation. 

Colorado.— The  beds  assigned  to  the  Colorado  on  Peace 
are  about  1,500  feet  thick,  and  include  in  descending  order,  the  Fort  River. 

St.  John  shales,  the  Peace  River  sandstones,  and  the  Loon  Ri\  er  shales. 

The  Fort  St.  John  shales  are  exposed  in  the  Peace  River  valley  for 
some  miles  above  and  below  Fort  St.  John  and  extend  up  Pine  River 
nearly  to  the  Forks.  They  are  bi’ought  up  here  by  a  low  anticlinal  and 
disappear  in  descending  Peace  River  near  the  mouth  of  Pine  River 
north,  and  do  not  appear  agairr  until  a  point  twenty-four  miles  above 
the  Smoky  River  Forks  is  reached.  Below  this  point  they  are  exposed 
in  the  banks  of  the  valley  all  the  way  to  Battle  River  and  beyond,  and 
still  further  north  form  the  upper  part  of  the  Buffalo  Head  Hills  pla¬ 
teau.  The  Fort  St.  John  shales  have  a  minimum  thickness  of  7 00  feet.  Character 
and  consist  throughout  of  brownish  and  dar'k  grayish  to  black  shales  shales, 
holding  calcareous  nodules,  and  in  places  a  notable  quantity  of  ironstone 
in  nodules,  lenticular  beds  and  sheets.  They  are  very  urrfossiliferorrs. 
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as  with  the  exception  of  a  few  fish  scales,  no  specimens  were  found  in 
the  numerous  sections  examined,  from  the  Smoky  River  Forks  north¬ 
wards.  In  their  outcrop  near  Fort  St.  John  a  species  of  Inoceramus, 
and  Bueluc^ras  cornutum,  which  is  most  probably  an  Acanthoceras 
allied  to  A.  Woolgari,  were  found  by  Dr.  Selwyn  in  1875. 

Peace  Rive?  s^^^dstones  underlie  the  Fort  St.  John  shales,  and 

sandstones.  appear  from  beneath  the  latter  in  descending  the  river,  immediately 
below  the  Smoky  River  Forks,  and  are  then  exposed  in  the  banks  of 
the  valley  down  to  about  three  or  four  miles  below  Battle  River 
Exposures  are  confined  entirely  to  the  valley,  as  the  slight  southerly 
dip  by  which  they  are  afiected  for  some  miles  below  the  forks,  fails  to 
bring  them  to  the  surface  of  the  plateau,  and  further  down  they 
become  almost  horizontal.  The  Peace  River  sandstones  consist  of 
heavy  massive  beds  of  yellowish  and  grayish  soft  coarse  sandstones 
alternating  with  bands  of  thin-bedded  sandstones  and  shales.  The 
massive  beds  have  an  occasional  thickness  of  fifty  feet  or  more,  and 
weather  into  a  series  of  steep  cliffs  separated  by -sloping  terraces  cut 
out  of  the  shaly  bands.  Lignite  seams  occur  occasionally,  and  hard 
sandstone  concretions  ranging  from  a  few  inches  to  ten  or  fifteen  feet 
m  diameter  form  a  prominent  feature  of  the  formation.  In  descending 
eace  River,  tne  Peace  River  sandstones  become  more  argillaceous'" 
decrease  gradually  in  thickness  and  at  length  disappear  a  few  miles 
below  the  mouth  of  Battle  River.  They  occur  along  Loon  River  for 
some  miles,  nearly  due  east  from  the  mouth  of  Battle  River,  but  in 
diminished  volume,  and  the  exposures  here  mark  approximately  the 
northern  limits  of  the  formation  in  this  longitude. 

Fossils.  Fossils  were  found  throughout  the  PeLe  River  sandstones,  but 

occur  most  abundantly  near  the  base  of  the  mountain.  The  fauna 

differs  from  that  of  the  Dunvegan  group  in  being  strictly  marine 
(See  list  pp.  47-48.) 

-o  division  of  the  Colorado  or  Peace 

River,  consist  of  about  400  feet  of  dark  grayish  to  nearly  black, 
soft  shales,  holding  calcareous  and  ironstone  nodules,  inter- 
stratified  with  occasional  beds  of  sandstone,  impure  limestone,  and 
ironstone.  Fossil  wood  was  found  in  considerable  quantities,  scat¬ 
tered  through  this  formation,  and  a  lignite  seam  is  said  to  exist  some 
miles  above  Fort  Vermilion,  but  was  not  seen.  The  Loon  River 
shales  appear  in  descending  Peace  River,  about  twenty  miles  above 
Battle  River,  and  are  exposed  on  the  banks  of  the  valley  nearly  all 
the  way  down  to  the  Vermilion  Falls.  They  also  occur  on  the  lower 
part  of  Loon  River,  and  on  Red  River.  They  alternate  above  with 
Peace  River  sandstone,  and  below  appear  to  rest  directly  on  the 
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Devonian  limestones,  although  the  contact  was  nowliere  seen.  The 
fossils  collected  from  the  Loon  River  shales  consist  of  numerous  speci¬ 
mens  of  Desmoceras  affine,  Whiteaves,  D.  affine,  var.  glahrum,  White- 
aves,  and  Hoplites  Canadensis,  Whiteaves. 

The  Colorado,  in  the  parallel  Athabasca  section,  resembles  in  its  Colorado 
general  features  that  on  Peace  River,  but  differs  in  detail.  It  the^Xtlia"" 
includes,  according  to  present  evidence,  the  lower  part  of  the  La  basca. 

Riche  shales,  the  Pelican  sandstone  and  shale,  the  Grand  Rapids 
sandstone,  and  the  Clearwater  shale  in  all  about  930  feet  of  strata. 

The  lower  part  of  the  La  Riche  shales  corresponds  in  a  general  La  Biclie 
way  with  the  Fort  St.  John  shales.  They  consist  of  soft  dark  grayish  *  ^ 
to  black  clay  shales,  differing  in  no  respect  lithologically  from  those 
forming  the  upper  part  of  the  formation,  but  have  been  separated 
from  them  on  fossil  evidence.  The  upper  part  of  the  La  Riche  shales 
holds  a  characteristic  Pierre  and  Foxhill  fauna,  while  in  the  lower  part 
Ostrcea  congesta,  Desmoceras  Athabascense,  Whiteaves,  and  Acanthoceras 
Woolgari,  Mantell,  occur.  The  La  Riche  shales  ai'e  succeeded  in 
descending  order  by  the  Pelican  sandstone  and  shale,  and  the  Grand  Pelican  .sand- 
Rapids  sandstone,  the  probable  equivalents  of  the  Peace  River  sandstone. 

The  Pelican  sandstone  is  forty  feet  thick,  and  consists  of  a  massive 
bed  of  soft  grayish  sandstone,  which  becomes  hemitiferous  above  in 
some  places.  No  fossils  were  obtained  from  it.  The  Pelican  shale  is 
ninety  feet  thick,  and  is  argillaceous  throughout.  It  alternates  above 
with  the  Pelican  sandstone,  and  appears  to  die  out  toward  the  north¬ 
west,  as  the  thickness  on  Moose  River  is  only  a  few  feet,  and  it  was 
not  recognized  at  all  oir  the  north  end  of  the  Rircli  Mountain.  The 
Grand  Rapids  sandstone  is  300  feet  thick,  and  is  composed  of  massive  Grand  Rapids 
cliflf-forming  beds  of  yellowish  and  grayish  sandstone,  separated  by 
bands  of  thinly-bedded  sandstones  and  shales.  Lignite  seams  appear 
in  places,  and  large,  rounded  sandstone  concretions  occur  so  abundantly 
in  some  of  the  beds,  that  they  form  a  considerable  portion  of  the  sub¬ 
stance  of  the  formation.  Fragments  of  Ammonites  and  other  marine 
shells  were  found  in  the  Grand  Rapids  sandstone,  but  no  specimens 
perfect  enough  for  determination  were  obtained. 

The  Clearwater  shale,  the  lowest  division  of  the  Colorado  on  the  Clearwater 
Athabasca,  holds  a  considerable  proportion  of  sandstone  interstratitied 
in  thin  beds  with  the  shales,  and  also  a  green  sand  bed,  which  is 
probably  glauconitic.  Mr.  Ferrier,  Lithologist  to  the  Survey,  reports  (4iauconitic 
on  this  rock  as  follows  : — “  After  a  careful  examination  of  this  section 
and  comparing  it  with  a  series  of  typical  glauconitic  rocks  from  the 
Tertiary  of  various  foreign  localities,  I  can  find  no  difference  in  char¬ 
acter  between  it  and  them.  The  mineral  agi’ees  in  all  its  characters 
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with  typical  glauconite.  Zirkel  states*  that  the  mineral,  glauconite, 
is  only  single  refracting.  This  must  be  an  error,  as  the  glauconite  in 
all  the  slides  examined  was  decidedly  double  refracting,  but  in  weak 
colours.  It  has  a  slight  resemblance  to  some  varieties  of  Serpentine.” 
Ironstone  in  nodules  and  beds  is  also  present,  and  fossil  wood  occurs 
occasionally.  The  Clearwater  shale  has  an  average  thickness  of  275 
feet,  and  occupies  approximately  the  same  stratigraphical  position  as 
the  Loon  River  shale  on  Peace  River,  and  the  lower  part  of  the  Peace 
River  sandstone.  A  number  of  fossils  were  collected  from  it,  lists  of 
which  are  given  on  pp.  31-32.  The  following  list  by  Mr.  Whiteaves  in¬ 
cludes  all  the  fossils  collected  from  the  various  subdivisions  of  the 
Colorado.  As  some  of  the  species  are  undescribed,  only  the  generic 
names  of  these  can  be  given. 

Pelecypoda. 

Lima  sp. 

Pecten  sp. 

Camptonectes  sp. 

Modiola,  allied  to  M.  tenuisculpta^  "Whiteaves. 

Nucula  {Acila)  sp. 

Yoldia,  like  I".  Evansi,  Meek  and  Hayden. 

Trigonia  sp. 

Protocardium  sp. 

Callista  tenuis,  Hall  and  Meek. 

Gonioniya  sp. 

Mactra  [Cymbophora)  sp. 

Teredo  sp. 

Gasteropoda. 

Lunatia  sp. 

Ginulia  sp. 

Cephalopoda. 

Desmoceras  affine,  AVhiteaves. 

“  “  var.  glahrum. 

Desmoceras  Athabascense,  Whiteaves. 

Hoplites  AIcConnelli  “ 

Acanthoceras  Woolgari,  Mantell. 

Dakota. — The  Tar  sands  underlying  the  Clearwater  shale  have  been 
assigned  to  the  Dakota,  entirely  on  lithological  and  stratigraphical 
evidence,  as  no  fossils  were  obtained  from  them.  They  rest  on  the 
Devonian  limestones,  and  occur  in  the  same  position  as  the  sands  of 
undoubted  Dakota  age,  which  outcrop  along  the  eastern  edge  of  the 

*  “Die  mikroskopische  Beschaffenheit  der  Mineralien  and  Gesteine,”  Leipzig, 
1873,  p.  487. 
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Cretaceous  in  Manitoba,  and  south  of  the  International  Boundaiy  in 
Minnesota.  They  consist  of  an  almost  homogeneous  mass  of  tar- 
cemented  sands,  ranging  in  texture  from  a  coarse  silt  to  a  grit,  and  vary 
in  thickness,  where  fully  exposed,  from  140  to  220  feet.  They  contain 
occasional  thin  beds  of  ironstone,  and  in  two  places  lenticular  beds  of 
quartzite  were  noticed.  Fi’agments  of  fossil  wood  occur  throughout 
the  formation.  The  Tar  sands  occur  along  the  Athabasca  valley  from 
Boiler  Rapid  to  a  point  about  nine  miles  below  the  mouth  of  Calumet 
River,  a  distance  of  about  ninety  miles.  West  of  the  Athabasca  they 
are  soon  concealed  by  the  overlying  divisions  of  the  Cretaceous,  but 
ai’e  exposed  for  some  miles  along  the  valleys  of  the  tributary  streams. 
They  were  not  found  on  Peace  River.  East  of  the  Athabasca  they 
occur  in  heaw  sections  on  the  Clearwater,  Pembina  and  High-bank 
rivers,  but  on  Muskeg  and  Firebag  rivers  the  sections  are  small,  and 
the  greater  part  of  the  material  in  this  district  has  evidently  been 
planed  away  by  glacial  action. 

Glacial  Geology. 

Boulder  clays  and  the  stratified  sands  and  gravels  by  which  they 
are  usually  accompanied,  mantle  the  greater  part  of  the  region  dealt 
with  in  the  present  report,  so  heavily  and  universally,  as  to  conceal 
the  older  rocks  nearly  everywhere,  except  in  the  deep  valleys  of  the 
main  drainage  channels,  and  along  the  escarpments  of  some  of  the 
plateaus.  The  glacial  deposits  have  not  been  distributed  uniformly,  as 
in  some  of  the  old  pre-glacial  depressions  they  attain  a  thickness  of  200 
feet  or  more,  while  on  the  ridges  they  become  greatly  attenuated,  and 
in  some  places  the  boulder  clay  disappears  and  the  superficial  deposits 
are  represented  only  by  the  modified  drift.  Theirinfluencein  levelling  the 
country  has,  however,  been  destroyed  to  some  extent  byirregularities  in 
their  own  deposition,  resulting  in  the  production  of  the  rolling  type  of 
country  which  prevails  throughout  a  large  part  of  the  region.  Another 
feature  directly  due  to  the  unequal  distribution  of  the  glacial  deposits 
is  the  number  of  small  lakes  and  ponds  inclosed  in  shallow  land-locked 
basins  in  the  drift,  which  are  met  with  throughout  the  district,  and 
which  occur  so  frequently  in  some  localities  as  to  cover  a  considerable 
proportion  of  the  surface.  The  present  lakes  and  ponds  represent 
only  a  part  of  those  which  originally  existed,  as  many  of  them 
have  become  filled  up  with  sphagnum  and  converted  into  muskegs  and 
marshes. 

The  glacial  beds  are  very  uniform  in  character,  and  will  only  re¬ 
quire  a  brief  description.  On  the  Athabasca,  boulder  clays  of  the 
ordinary  type,  usually  underlaid  by  stratified  sands  and  gravels 
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of  the  age  of  the  Saskatchewan  gravels,  are  met  with,  capping  most 
of  the  sections  between  the  mouth  of  Lesser  Slave  River  and  the 
Pelican,  but  from  the  latter  point  to  the  Forks,  they  were  seldom 
observed,  and  the  glacial  deposits  are  represented  chiefly  by  a  thick 
bed  of  gravel  and  boulders  of  all  ages,  piled  confusedly  together, 
accompanied  in  some  places  by  sands  and  clays.  Below  the  Forks 
the  glacial  beds  increase  in  importance,  and  from  Calumet  River  to 
the  delta,  they  form  the  principal  feature  in  the  geology  of  the 
Athabasca  valley.  They  consist  in  this  portion  of  the  valley,  of 
boulder  clays,  underlaid  by  stratified  sands,  and  overlaid  by  a  bed  of 
coarse  sand  and  pebbles.  The  lower  sands  are  never  fully  exhibited, 
but  show  an  exposed  thickness  in  different  sections  of  from  thirty  to 
100  feet.  They  are  unconsolidated,  and  in  some  places  are  interstrati- 
fied  with  beds  of  gravel  and  layers  of  rolled  sandy  nodules,  cemented 
by  tar.  The  sands  are  characterized  in  many  of  the  sections  by  a 
peculiar  reddish  colour,  but  in  other  places  yellowish  and  brownish 
tints  prevail.  They  are  exposed  in  numerous  sections  on  both  sides 
of  the  valley,  nearly  to  the  head  of  the  delta. 

The  boulder  clay  is  divided  by  a  difl:erence  in  coloration  into  two 
parts.  The  lower  division  is  characterized  by  a  distinct  reddish  tint, 
while  the  colour  of  the  upper  part  is  usually  a  dark  gray.  The  line 
between  the  two  boulder  clays,  while  often  indistinct,  is  some¬ 
times  clearly  drawn,  and  in  one  place,  a  short  distance  below  the 
mouth  of  Firebag  River,  they  are  separated  by  stratified  sands.  The 
section  at  this  jioint  in  ascending  order,  consists  of  : — 

Feet. 


Soft  sands,  holding  layers  of  sandy  tar  nodules  ....  50 

Red  boulder  clay .  20 

Sands,  similar  to  those  below  boulder  clay .  20 

Dark  boulder  clay .  2 

Sands  and  gravels,  partly  concealed .  15 


107 


A  mile  below  the  last  section,  the  glacial  deposits  consist  of  sixty 
feet  of  yellowish  and  brownish  sands,  overlaid  by  twenty  feet  of  red¬ 
dish  clay,  holding  sci’atched  and  polished  boulders,  above  which  comes 
ten  to  fifteen  feet  of  coarse  sands  and  gravels,  part  of  which  is 
saturated  with  tar.  The  red  boulder  clay  is  well  exposed  in  the 
vicinity  of  Red  Earth  Creek,  and  was  traced  down  the  river  to  a 
point  about  ten  miles  below  Pointe  aux  Trembles. 

The  boulder  clay  is  overlaid  in  most  places  by  sands  and  gravel  and 
pebble  beds,  a  notable  feature  of  which  is  the  amount  of  tar  they  con- 
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tain.  The  tar  in  these  beds  is  not  distributed  uniformly  like  that  in  Tar  in  glacial 
the  Tar  sands  of  the  Cretaceous,  but  occurs  in  ii'regular  patches,  from 
a  few  feet  to  200  feet  in  length,  and  from  a  few  inches  to  five  or  six 
feet  in  thickness.  The  tarry  patches,  as  a  rule,  immediately  underlie 
the  surface,  and  are  confined  to  the  coarse  beds.  The  tar  is  in  a  soft 
condition,  and  the  percentage  is  as  high  as  in  the  most  saturated  por¬ 
tions  of  the  Tar  sands  of  the  Cretaceous.  The  tar  in  these  beds  is 
mixed  with  fragments  of  lignite  and  shale,  and  appears  to  have  been 
derived  from  the  Tar  sands  of  the  Cretaceous  and  transported  to  its 
present  position  in  some  way  not  fully  understood.  It  has  not 
ascended  from  below,  as  no  trace  of  it  was  observed  in  the  underlying- 
beds,  and  the  compact  boulder  clays,  when  present,  would  necessarily 
stop  its  upward  flow.  Tarry  masses  of  sand  and  gravel  occur  at 
intervals,  underlying  the  surface  down  to  a  point  about  twelve  miles 
below  Pointe  aux  Trembles.  Below  this  point  the  cut  banks  show  only 
stratified  sands,  interbedded  in  places  with  layers  of  rolled  tar  nodules. 

The  stratified  sands  and  gravels,  both  below  and  above  the  boulder  Origin  of 
clay  in  the  lower  part  of  the  Athabasca  valley,  are  evidently  lacustrine 
in  origin  and  were  doubtless  deposited  along  the  southern  margin  of 
the  greatly  extended  Lake  Athabasca  of  the  Glacial  Period.  The 
upper  sands  extend  down  to  and  form  largely  the  present  shores  of 
the  lake,  except  when  they  are  covered  by  the  more  recent  delta 
deposits. 

The  Athabasca,  in  the  lower  thirty  miles  of  its  course  cuts  through  Delta 
its  own  delta,  and  beds  of  this  age,  although  partly  the  product  of  deposits. 
Peace  River,  extend  west  of  the  Quatre  Fourches  River  to  Peace  River 
and  beyond,  and  underlie  the  wide  plain  west  of  Lake  Athabasca,  on 
which  are  situated  the  separated  portions  of  the  lake  known  as  Lakes 
Claire  and  Mammawee,  together  with  numerous  other  nameless  sheets 
of  water. 

In  the  plains  between  the  Athabasca  River  and  Birch  Mountain,  Glacial  beds 
and  on  the  eastern  slopes  and  summit  of  the  latter,  the  boulder  clay,  Xpes^of^Birch 
as  shown  by  the  Moose  River  section,  attains  an  exceptional  develop-  Mountain, 
ment,  in  some  places  being  fully  seventy-five  feet  thick.  The  lower 
sands  and  gravels  appear  to  be  absent  here,  but  stratified  gravels  were 
found  in  one  exposure  alternating  in  thin  beds  with  the  boulder 
clay.  West  and  south-west  from  the  Birch  Mountains,  the  rolling 
plains  stretching  towards  Lesser  Slave  Lake  and  Peace  River,  are 
everywhere  drift-covered  but  full  sections  are  seldom  seen,  except  near 
the  mouths  of  the  streams  flowing  into  the  two  trunk  rivers,  as  owing 
to  the  immature  condition  of  the  drainage  system,  the  valleys  are  Immature 
seldom  excavated  sufiiciently  deep  to  reach  the  older  rocks,  and  in 
most  cases  they  are  only  a  few  feet  deep. 
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In  the  deep  valley  of  Peace  River,  boulder  clays  often  associated 
below  with  stratified  beds,  are  found  overlying  the  older  rocks  in  most  of 
the  sections  examined.  In  the  upper  part  of  the  valley  the  boulder  clay 
is  of  the  normal  type,  but  for  some  miles  above  Fort  Vermilion,  down 
to  the  Vermilion  Falls,  and  up  the  Red  and  Loon  Rivers  for  a  con¬ 
siderable  distance  above  their  mouths,  reddish  clays  are  intermixed 
in  patches  and  bands  with  the  ordinary  boulder  clay.  The  reddish 
clays  are  occasionally  pure,  but  as  a  rule  they  carry  boulders,  are 
more  or  less  arenaceous,  and  are  only  distinguished  from  the  associated 
clays  by  their  colour. 

The  red  boulder  clay  affords  a  means  of  tracing  the  general  direction 
of  movement  of  the  G-reat  Glacier,  superior  even  to  that  afforded  by 
glacial  striie,  as  the  latter  are  apt  to  be  deflected  locally  by  the  con¬ 
tours  of  the  country.  On  the  Athabasca  these  clays  are  found,  from 
above  Red  Earth  Creek  down  to  a  point  about  ten  miles  below  Pointe 
aux  Trembles,  below  which  the  boulder  clay  is  covered  by  more  recent 
deposits.  On  Peace  River  the  red  boulder  clay  occurs  on  the  lower 
parts  of  the  Red  and  Loon  Rivers,  and  along  the  Peace  River  from 
the  mouth  of  Red  River  up  to  Fort  Vermilion  and  beyond.  A  line 
runnino-  12°  N.  of  W.  from  Pointe  aux  Trembles  to  the  mouth  of  the 
Loon  on  Peace  River,  would  pass  through  the  centre  of  the  red  boulder 
clay  belt.  The  glacier  travelling  along  this  line  must  have  moved  up 
the  eastern  slope  and  over  the  summit  (1,500  feet)  of  Birch  Mountain. 
That  it  did  so,  is  further  shown  by  masses  of  Tar  sands  occurring  in 
the  drift  on  the  summit  of  this  plateau,  which  could  only  have  been 
derived  from  the  exposures  in  the  Athabasca  valley,  many  hundreds 
of  feet  lower  down.  The  nearly  easterly  movement  of  the  glacier 
west  of  Athabasca  and  Great  Slave  Lakes,  taken  in  connection  with 
the  southerly  movement  south  of  Lake  Athabasca,  and  its  northerly 
movement  on  the  Mackenzie,  shows  that  the  ice  must  have  radiated 
from  a  centre  situated  somewhei’e  between  the  eastern  ends  of  these 
two  lakes  and  Hudson  Bay. 

Economic  Geology. 

Gold. — Gold  was  found  in  many  of  the  bars  along  Peace  River,  and 
in  several  places  in  sufficient  quantities  to  deserve  attention.  Three 
miles  above  the  mouth  of  Battle  River,  a  large  bar  nearly  a  mile  long, 
on  the  left  bank,  was  examined,  from  which  we  obtained  fifteen  to 
twenty  colours  of  fine  gold,  by  washing  a  few  handsful  of  the  mixed 
gravel  and  sand  in  an  ordinary  frying  pan.  V  e  tried  the  bar  at 
several  points,  and  always  with  the  same  result.  A  small  stream 
descends  from  the  plateau  on  the  opposite  side  of  the  river,  and  by 


MCCONNELL. 


ECONOMIC  GEOLOGY. 


63  I) 


leading  its  waters  across  the  river,  which  is  here  about  1,000  feet 
wide,  the  bar  might  be  easily  and  inexpensively  worked  on  a  large 
scale.  Twelve  miles  further  up  the  jiiver,  another  bar  was  examined, 
which  yielded  from  twenty  to  forty  colours,  when  washed  in  the  same 
way.  Numerous  other  bars  occur  in  this  portion  of  the  river,  which 
would  probably  give  as  good  results  as  those  examined. 

The  presence  of  fine  gold  in  some  quantity  in  the  bars  above  tlie  Cause  of 
mouth  of  Battle  River  is  probably  due  to  the  diminution  in  the  strength  gold ’''*’”** 
of  the  Peace  River  current  which  takes  place  here,  and  its 
consequent  loss  of  transporting  power.  The  .same  fact  is  shown  in 
the  gradual  substitution  of  sand  bars  for  gravel  bars  which  occur  at 
the  same  point. 

Besides  the  gold  on  Peace  River,  two  colours  were  also  washed  out 
of  a  bar  on  Loon  River,  an  eastern  tributary  of  the  Peace. 

Iron. — Clay  ironstone  in  nodules  and  thin  beds,  is  of  universal  Distribution 
occurrence  in  the  Cretaceous  shales  of  the  region,  but  is  especially 
abundant  in  some  of  the  outcrops  of  the  Port  St.  John  shales  on 
Peace  River,  between  Battle  River  and  the  mouth  of  Smoky  River. 

The  ironstone  here,  owing  to  the  rapid  erosion  of  the  soft  shales  has 
been  silted  out,  and  in  many  places  forms  thick  accumulations  at  the 
foot  of  the  cliffs  lining  the  valley,  some  of  which  may  prove  to  be  of 
economic  value.  The  Pelican  sandstone  on  the  Athabasca  is  usually 
capped  with  a  bed  of  hemitiferous  sandstone  varying  in  thickness  from  Hemitiferous 
a  few  inches  to  four  or  five  feet.  A  specimen  of  this  rock  was 
examined  in  the  laboratory  of  the  Geological  Survey,  and  found  to 
contain  12-4  per  cent  of  metallic  iron. 

Lignite. — Lignite  was  found  in  the  Peace  River  sandstones  on  the  Lignite. 
Peace  River  in  several  places,  but  in  seams  too  small  to  be  workable. 

It  also  occurs  in  the  plateaus  south  of  Lesser  Slave  Lake.  In  one  sec¬ 
tion  at  the  latter  place,  four  seams  ranging  in  thickness  from  one  to 
four  feet,  besides  a  number  of  smaller  ones  were  found,  distributed 
through  about  1,000  feet  of  sandstones  and  shales.  Drift  lignite  was  also 
found  in  Marten  River  near  the  base  of  Marten  Mountain,  but  it  was 
not  traced  to  its  source.  On  the  Athabasca,  the  Grand  Rapids  sand¬ 
stone  is  lignitiferous,  some  of  the  seams  being  from  four  to  five  feet 
thick,  but  the  quality  is  usually  inferior.  Several  small  seams  also 
occur  imbedded  in  the  Tar  sands. 

Salt. — Mineral  springs  holding  considerable  percentages  of  sodic-  Mineral 
chloride  occur  on  the  Athabasca  at  La  Saline,  twenty-eight  miles  be- 
low  the  Forks,  and  about  two  miles  above  the  mouth  of  Red  Earth 
Creek  (see  p.  36).  Samples  of  the  water  have  been  analysed  in  the 
Survey  laboratory  by  Mi’.  Wait,  with  the  following  result. 
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Grains  of  saline  constituents  in  one 

imperial  gallon- 

— at  60°  F. 

Chloride  of  potassium . 

“  sodium . 

Red 

Earth  Creek. 

4-89 

.  .  860-28 

La  Saline. 

121-87 

4,475-69 

“  magnesium . 

77-25 

394-12 

Sulphate  of  lime . 

.  .  228-10 

“  magnesia . 

43-21 

85-05 

Total . 

.  1,136-48 

5,153-98 

Specific  gravity  at  60°  F . 

.  1-012 

1-052 

Saline  spiings  of  small  volume  also  occur  on  the  Pembina  River  and 
at  Tar  Island  on  Peace  River. 
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Gypsum. — Gypsum  is  deposited  in  small  quantities  by  the  minei’al 
springs  at  La  Saline,  and  it  also  occurs  on  Peace  River  between  Bouille 
Rapid  and  Peace  Point,  where  beds  ten  to  fifteen  feet  in  thickness  are 
said  to  exist.  Blocks  of  gypsum  several  feet  in  diameter  were 
found  on  Peace  River  above  its  confluence  with  Loon  River,  and  on 
Red  River,  a  few  miles  above  its  mouth.  They  have  probably  been 
derived  from  the  Peace  Point  exposures,  and  carried  up  the  valley  of 
the  Peace  River  by  ice  during  the  Glacial  Period. 

Natural  Gas.  — The  most  important  natural  gas  spring  in  the  dis¬ 
trict  occurs  on  the  Athabasca  at  the  mouth  of  Little  Buffalo  River. 
The  gas  here  forces  its  way  up  from  the  Tar  sands,  through  250  feet  of 
the  Clearwater  shales  and  issues  from  the  surface  in  numerous  small 
jets  disti’ibuted  over  an  area,  fifty  feet  or  more  in  diameter.  Some  of 
the  jets  burn  steadily  when  lighted,  until  extinguished  by  heavy  rains 
or  strong  wind,  and  afford  sufficient  heat  to  cook  a  camp  meal.  A 
second  spring  was  noticed  on  the  left  bank  of  the  Athabasca  about 
thirteen  miles  below  the  mouth  of  the  Pelican  River.  The  volume  of 
gas  escaping  here  is  less  than  at  the  mouth  of  Little  Buffalo  River, 
and  in  order  to  I’each  the  surface  it  is  obliged  to  penetrate  570  feet  of 
shales  and  sandstone  which  here  overlie  the  Tar  sands.  Escaping  jets 
of  gas  were  also  noted  at  several  points  further  up  the  river,  but  these 
were  mostly  small,  and  may  possibly  be  due  to  decaying  vegetable 
matter.  On  Peace  River  natural  gas  issues  in  small  quantities  from 
the  Tar  spring  on  Tar  Island.  The  natural  gas  springs  have  less  value 
in  themselves  at  present,  than  in  the  indications  they  afford  of  the 
existence  of  petroleum  beneath. 

Bitumen. — The  Tar  sands,  the  principal  bitumen  bearing  forma¬ 
tion  of  the  district,  are  desciibed  in  a  preceding  part  of  the  report. 
This  unique  foi’mation  is  of  Dakota  age,  and  constitutes  in  this  region 
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the  basal  member  of  the  Cretaceous  series.  It  rests  unconformably  on 
the  Devonian,  and  is  exposed  overlying  the  latter  along  the  valley  of 
the  Athabasca  for  a  distance  of  ninety  miles.  Lithologically  it  may  be 
described  as  a  soft  sandstone,  the  cementing  material  of  which  is  a 
bitumen  or  inspissated  petroleum  derived  from  the  subjacent  limestones. 
The  boundaries  of  the  Tar  sands  were  only  precisely  defined  at  a  few 
points,  but  they  were  estimated  to  have  a  minimum  distribution  of  fully 
1,000  square  miles,  where  either  completely  uncovered,  or  buried  beneath 
a  part  of  the  overlying  Clearwater  shale  on  the  highlands,  and  exposed 
in  the  river  valleys.  They  vary  in  thickness  where  the  section  is  com¬ 
plete,  from  140  to  225  feet.  The  bitumen  is  unequally  distributed 
through  the  sands,  in  a  few  places  merely  staining  the  grains,  but  in 
most  of  the  sections  examined  it  is  present  in  sufficient  quantity  to 
render  the  whole  mass  more  or  less  plastic.  The  following  calculation, 
which  is  extracted  from  the  Summary  Report  for  1890,  although  it  can 
only  be  regarded  as  an  approximation,  yet  will  serve  to  give  some  idea 
of  the  enormous  outpouring  of  bituminous  substances  which  has  taken 
place  in  this  region. 

“  An  analysis  by  Mr.  Hoffinann  of  a  specimen  collected  some  years 
ago  by  Dr.  Bell,  gave  by  weight ; — 


Bitumen .  12'42 

Water  (mechanically  mixed) .  5  85 

Siliceous  sands .  81  73 


“  A  cubic  foot  of  the  bituminous  sand  rock  weighs,  according  to  Mr. 
Hoffmann,  117-5  lbs.  This  figure  multiplied  by  the  percentage  of 
bitumen  12-42  gives  14-59  lbs.  as  the  amount  of  bitumen  present  in  a 
cubic  foot,  or  =22-9  per  cent  in  bulk.  Taking  the  thickness  at 

150  feet,  and  assuming  the  distribution  as  given  above  at  1,000  square 
miles,  the  bituminous  sands  in  sight  amount  to  28-40  cubic  miles.  Of 
this  mass,  if  the  preceding  analysis  is  taken  as  an  average,  although  it 
is  probably  rather  high  22-9  per  cent  in  bulk,  or  6-50  cubic  miles  is 
bitumen.  The  amount  of  petroleum  which  must  have  issued  from  the 
underlying  limestones  to  produce  6-50  cubic  miles,  or  by  weight 
approximately  4,700,000,000  tons  of  bitumen,  cannot  now  be  estimated, 
as  the  conditions  of  oxidation  and  the  original  composition  of  the  oil 
is  unknown.  It  must,  however,  have  been  many  times  greater  than 
the  present  supply  of  bitumen.” 

The  commercial  value  of  the  Tar  sands  themselves,  as  exposed  at  the 
surface,  is  at  present  uncertain,  but  the  abundance  of  the  material,  and 
the  high  percentage  of  bitumen  which  it  contains,  makes  it  probable 
that  it  may,  in  the  future,  be  profitably  utilized  for  various  purposes, 
when  this  region  is  reached  by  railways.  Among  the  uses  to  which 
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it  is  adapted,  may  be  mentioned  roofing,  paving,  insulating  electric 
wires,  and  it  might  also  be  mixed  with  the  lignite  which  occurs  in  the 
neighbourhood,  and  pressed  into  briquettes  for  fuel. 

The  Tar  sands  evidence  an  upwelling  of  petroleum  to  the  surface  un¬ 
equalled  elsewhere  in  the  world,  but  the  more  volatile  and  valuable 
constituents  of  the  oil  have  long  since  disappeared,  and  the  rocks  from 
which  it  issued  are  probably  exhausted  as  the  flow  has  ceased.  In 
the  extension  of  the  Tar  sands  under  cover  the  conditions  are  different, 
and  it  is  here  that  oils  of  economic  value  should  be  sought.  In  ascend¬ 
ing  the  Athabasca,  the  Tar  sands  are  overlaid  at  Boiler  Rapid  by  a 
cover  of  shales  sufficient  to  prevent  the  oil  from  rising  to  the  surface, 
and  in  ascending  the  river,  this  cover  gradually  thickens.  The 
geological  attitude  of  the  shales  is  not  the  most  favourable,  as  the  beds 
dip  away  from  the  outcrop  at  the  rate  of  five  to  ten  feet  to  the  mile,  and 
it  is  possible  that  a  part,  or  even  the  whole  of  the  oil  may  have  flowed 
northwards  and  eastwards  through  the  sands,  and  escaped  where  these 
come  to  the  surface.  It  is  unlikely  however,  that  all  the  oil  has 
escaped  in  this  manner,  as  small  anticlinals  in  the  covering  beds  are 
almost  certain  to  exist,  and  a  differential  hardening  of  the  beds  them¬ 
selves  may  serve  to  inclose '  reservoirs  or  inverted  basins  of  large 
capacity.  It  is  also  possible  that  the  sands  at  their  outcrop,  may  by 
the  deposition  of  tarry  substances  be  plugged  tightly  enough  to  prevent 
further  egress.  Pavourable  indications  of  the  presence  of  oil  in  the 
vicinity  of  the  Athabasca,  are  also  afibrded  by  the  existence  of  the 
natural  gas  springs  referred  to  on  a  previous  page. 

The  question  of  the  continuity  of  the  Tar  sands  and  their  petroliferous 
character  under  cover,  can,  however,  only  be  settled  in  a  decided 
manner  by  boring,  and  it  is  highly  desirable  that  drilling  operations 
should  be  undertaken  for  this  purpose.  At  the  mouth  of  Pelican 
River  the  Tar  sands  are  probably  covered  by  about  700  feet  of  strata, 
and  this  amount  increases  as  the  river  is  ascended.  At  the  Athabasca 
Landing,  if  the  formation  extends  to  that  point,  it  probably  lies  at  a 
depth  of  from  1,200  to  1,500  feet  below  the  surface,  but  the  distance 
of  the  Landing  from  the  outcrop  of  the  Tar  sands,  and  the  variability 
in  the  thickness  of  the  Cretaceous  formations  make  it  impossible  to 
give  more  than  a  rough  estimate. 

Indications  of  the  presence  of  oil  in  the  district  is  not  confined  to 
the  Tar  sands,  as  on  Peace  River  and  Lesser  Slave  Lake  inspissated 
bitumen  was  found  in  a  number  of  places  lining  cracks  in  nodules,  and 
at  Tar  Island  in  Peace  River,  small  quantities  of  tar  are  brought  to 
the  surface  by  a  spring.  Tar  springs  are  also  reported  from  several 


MCCONNELL. 


ECONOMIC  GEOLOGY. 


67  I) 


other  poiats,  but  their  existence  lacks  verification.  North  of  this 
district  tar  occurs  at  intervals  in  the  Devonian  limestones  exposed 
along  the  valleys  of  Slave  River  and  the  Mackenzie,  all  the  way  to 
the  Arctic  Ocean. 
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To  Alfred  R.  C.  Selwyn,  C.M.G.,  LL.D.,  F.R.S.,  etc., 

Director  and  Deputy  Head, 

Geological  Survey  of  Canada. 

Sir, — I  beg  to  present  herewith  my  report  on  North-western 
Manitoba,  and  portions  of  the  adjacent  Districts  of  Assiniboia  and 
Saskatchewan,  accompanied  by  two  copies  of  a  map  on  the  scale  of 
eight  miles  to  one  inch,  one  showing  the  geology  of  the  region,  and  the 
other  the  distribution  and  character  of  the  forests. 

The  collections  made  during  the  course  of  the  exploration  have  for 
the  most  part  been  described  in  other  reports  and  papers.  For 
gratuitous  assistance  in  the  description  of  these  collections  we  are 
indebted  to  Dr.  D.  Riist,  of  Hanover,  Germany;  Dr.  H.  A.  Nicholson,  of 
Aberdeen,  Scotland  ;  Prof.  T.  Rupert  J ones,  of  London,  England  ;  Sir 
William  Dawson,  Prof.  D.  P.  Penhallow  and  Prof.  R.  J.  Harrington, 
of  McGill  College,  Montreal. 

We  are  also  indebted  to  the  various  officers  of  the  Hudson’s  Bay 
Company  for  much  assistance  rendered  during  the  course  of  the  explora¬ 
tion,  but  especially  to  Mr.  David  Ai-mitt,  of  Manitoba  House,  who  did 
everything  in  his  power  to  promote  the  welfare  of  the  expedition. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

J.  B.  TYRRELL. 

Geological  Survey  Office,  6th  June,  1892. 
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Note. — The  bearings  throughout  this  report  are  given  with 
reference  to  the  true  meridian. 
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NORTH-WESTERN  MANITOBA 


WITH  PORTIONS  Ob’  THE  DISTRICTS  OP 

ASSINIBOIA  AND  SASKATCHEWAN 


INTRODUCTION. 

The  present  report,  with  the  accompanying  maps,  is  the  result  of  l^ate  of  e.x- 
explorations  carried  out  during  the  summers  of  1887  and  1889,  and 
portions  of  those  of  1888  and  1890. 

On  account  of  the  magnificent  resources  of  this  country  in  dairying,  Pieliminarv 
lumbering  and  agriculture,  and  also  on  account  of  the  long  continued  ill- 
health  of  the  writer  caused  by  an  attack  of  typhoid  fever  contracted 
in  the  northern  part  of  Lake  Manitoba,  it  was  thought  advisable  to 
publish  a  preliminary  description  of  the  region  in  the  Annual  Report 
Geological  Survey,  vol.  III.,  in  which  a  few  of  its  main  characteristics 
were  commented  on. 

Throughout  the  progress  of  the  survey,  Mr.  D.  B.  Dowling,  B.A.Sc.,  Assistance, 
has  acted  continuously  as  my  assistant  and  has  performed  a  con¬ 
siderable  portion  of  the  topographical  work  that  it  was  found  absolutely 
necessary  to  prosecute  in  order  to  designate  intelligently  the  geological 
features  of  this  hitherto  almost  unknown  region.  To  him  is  also  due 
the  credit  for  any  excellence  that  the  maps  possess  from  a  cartographi¬ 
cal  stand-point.  The  projection  was  laid  down  by  Mr.  Scott  Barlow, 

■chief  draughtsman,  and  the  proofs  were  carefully  inspected  by  him. 

In  the  preparation  of  the  map,  it  has  been  found  much  more  satis-  Contour  lines 
factory  to  represent  differences  of  elevation  by  contour  lines,  rather 
than  by  hachuring  as  has  been  customary  up  to  the  present  in  the 
maps  published  by  this  department,  since  by  this  method  the  character 
of  the  escarpment  running  north-north-westward  through  the  province 
of  Manitoba  can  be  beautifully  brought  out.  On  the  other  hand, 
it  has  been  impossible  thus  to  repi’esent  many  of  the  steep,  but  com¬ 
paratively  low  slopes. 
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As  a  basis  for  the  preparation  of  the  present  map  the  surveys 
made  by  the  Dominion  Lands  Branch  of  the  Department  of  the  Inte¬ 
rior  have  been  used  wherever  practicable.  These  include  surveys  of 
townships  and  township  outlines  in  the  southern  portion,  all  of 
which  are  marked  in  full  lines  ;  the  western  boundary  of  the  pro¬ 
vince  of  Manitoba  as  far  north  as  the  north  side  of  township  36  ; 
a  meridian  township  outline  between  ranges  18  and  19  on  the 
First  System  of  Survey,  run  on  the  ice  across  Lake  Winnipegosis 
to  Cedar  Lake  i  a  traverse  survey  of  Lake  Manitoba  (corrected 
by  transverse  lines  at  several  points)  j  a  traverse  survey  of  Lake 
M  innipegosis  from  Meadow  Portage  around  the  west  shore  to  the 
mouth  of  Overflowing  River,  and  surveys  of  Shoal  River,  Swan  Lake, 
and  Swan  and  OverfloAving  Ri\nrs  for  a  feAv  miles  above  their  mouths; 
a  survey  of  the  Saskatchewan  Riv'er  (corrected  for  longitude  by  con¬ 
necting  it  with  the  meridian  line  running  southward  across  Lake 
Winnipegosis).  The  surveys  of  the  old  line  of  the  Canadian  Pacific 
Railway  have  been  of  much  value,  especially  in  furnishing  reliable 
bases  of  elevation.  The  Manitoba  and  North-western  Railway  has 
furnished  similar  information  for  the  south-west  corner  of  the  sheet. 
Besides  these  lines,  sui’veys  of  A\  aterhen  River,  and  Meadow  and 
Mossy  Portages  were  made  in  connection  with  the  Canadian  Pacific 
survey.  Indian  reserves  have  been  incorporated  throughout,  as  well 
as  several  surveys  of  timber  limits  in  the  northern  portion  of  the  Duck 
Mountains. 

The  following  statement  of  the  suiweys  performed  during  the  course 
of  the  present  exploration  is  essentially  an  abridgement  from  the  Sum¬ 
mary  Reports  of  the  Director  in  the  “  Annual  Reports”  of  the  Geolo¬ 
gical  Survey  Department,  v'ols.  III.  and  IV. 

Starting  from  Brandon  on  the  15th  of  July,  1887,  we  drove  north¬ 
ward  to  Strathclair,  and  thence  made  an  odometer  survey  of  the  trail  up 
the  Little  Saskatchewan  River  to  its  source  in  Lake  Audet,  across  the 
summit  of  Riding  Mountain  and  down  the  Vermilion  Riv^er  to  Lake 
Dauphin.  From  this  trail,  paced  surveys  were  made  of  the  beds  of 
Ochre  River  and  Edwards  Creek,  the  banks  of  these  streams  being 
either  too  swampy  or  too  much  obstructed  by  fallen  timber  to  admit 
of  following  them  even  on  foot. 

An  odometer  survey  was  then  made  northward  across  Wilson  River 
to  Valley  River,  a  track  survey  at  the  same  time  being  made  of  Wilson 
River  and  its  vicinity.  North  of  Valley  River  one  of  the  rounded 
gravel  ridges,  known  to  the  Indians  as  “Pitching  Ridges,”  Avas  folloAved, 
first  Avith  a  buckboard  and  odometer,  and  afteinvards  on  horseback 
as  far  as  Fork  RiA^er,  a  fairly  accurate  sketch-map  being  at  the  same 
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time  made  of  the  eastern  face  of  Duck  Mountain.  Finding  that 
progress  would  be  very  slow  north  of  Fork  River,  we  returned  to 
Valley  River  and  made  an  odometer  survey  of  the  cart  trail  leading 
westward  along  this  stream,  reaching  Shell  River  through  the  deep 
glacial  valley  that  separates  the  Duck  from  the  Riding  Mountain. 

From  Shell  River  the  trail  was  followed  and  surveyed  over 
the  high  ground  southward  to  the  village  of  Russell,  a  terminus 
of  one  of  the  branches  of  the  Manitoba  and  North-western 
Railway.  From  Russell,  a  similar  survey  was  conducted  across  Silver, 

Bird  Tail  and  Arrow  Creeks  to  Shoal  Lake,  and  thence  to  Little 
Saskatchewan  River,  returning  by  a  more  northern  route  to  the  point 
of  starting. 

From  Russell  we  proceeded  northward  with  buckboard  and  carts  shell  Ri' 
to  Assessippi,  on  Shell  River,  from  which  point  the  vehicles  were 
sent  round  to  meet  me  higher  up  the  river,  while  with  saddle  and 
packhorses  I  examined  the  lower  part  of  the  valley,  and  rejoined 
the  carts  about  the  south  line  of  township  26.  We  then  continued 
up  Shell  River  to  within  three  miles  of  the  confluence  of  the 
north  and  east  branches,  generally  in  the  bottom  of  the  wide,  deep 
valley,  but  sometimes  where  it  was  impossible,  without  gveat  delay, 
to  ford  the  stream,  we  were  obliged  to  climb  to  the  top  of  the  bank. 

On  the  way,  however,  we  left  Shell  River  for  a  time  and  turned  east- 
wai’d  on  an  Indian  cart  trail  to  Angling  Lakes,  where  Cote’s  band  of 
Indians  have  several  houses  in  which  they  spend  the  winter,  being 
here  in  the  centre  of  their  hunting  grounds.  From  this  village,  then 
quite  deserted,  a  track  survey  was  made  of  the  stream  that  Hows  south¬ 
ward  out  of  the  largest  and  most  easterly  of  the  Angling  Lakes  till  it 
was  found  to  flow  int.o  the  valley  that  separates  the  Duck  from  the 
Riding  Mountain.  It  was  found  to  be  the  main  branch  of  V alley  River. 

Two  pack  trails  leading  northward  from  the  Indian  village  were  also 
examined,  one  being  found  to  lead  up  the  east  branch  of  Valley  River 
to  its  source,  and  the  other  to  Gull  Lake  which  belongs  to  the  drain¬ 
age  area  of  Shell  River. 

Returning  to  this  latter  river,  we  were  obliged  to  leave  the  carts  at 
a  point  three  miles  below  the  confluence  of  the  north  and  east 
branches,  and  to  use  packhorses  in  continuing  the  survey  towards 
the  sources  of  some  of  the  small  streams  tributary  to  the  main  river. 
Returning  to  the  carts  we  followed  and  surveyed  an  Indian  cart  trail 
westward  across  Big  Boggy  and  Little  Boggy  Creeks,  till  it  joined 
the  old  Belly  cart  trail  at  the  Indian  village  on  Cote’s  Reserve.  We 
then  followed  and  located  the  latter  trail  northward  to  Fort  Belly, 
where  we  arrived  on  the  22nd  of  September. 
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Having  here  obtained  sufficient  supplies  to  last  till  the  end  of  the 
season,  we  followed  a  cart  trail  to  the  north-east,  keeping  south  of 
Swan  River  for  about  forty  miles,  or  till  we  reached  the  “  Square 
Plain,”  making  an  odometer  survey  throughout  the  distance.  I,  how¬ 
ever,  branched  off  from  this  trail,  and  with  packhorses  followed  a  trail 
up  Rolling  River,  till  the  stream  became  very  small  and  was  flowing 
in  a  shallow  valley  thi’ough  a  country  that  appeared  to  be  one  inter¬ 
minable  swamp.  As  the  country  was  impassable  for  horses,  I  returned 
and  made  a  paced  survey  down  the  bed  of  the  stream  to  a  short 
distance  below  the  crossing  of  the  old  location  of  the  Canadian  Pacific 
Railway,  where  the  river  again  flows  in  a  defined  but  winding  channel 
through  a  marshy,  level  tract  of  country. 

Returning  to  Square  Plain,  Swan  River  was  crossed  and  followed 
on  its  northern  bank  down  to  the  mouth  of  Oak  Creek,  where  the 
carts  were  again  left,  and  with  pack  and  saddle  horses  a  track  survey 
was  made  around  the  north  end  of  Duck  Mountain,  following,  during 
part  of  the  distance,  conspicuous  gravel  ridges  that  extend  along  the 
eastern  face  of  the  escarpment,  at  least  as  far  north  as  the  valley 
of  Swan  River.  In  returning,  the  noi’th-east  point  of  the  Duck 
Mountain  was  crossed,  and  also  the  head-waters  of  North  and  South 
Duck  Rivers  and  Pine  River.  Then  passing  around  the  north  end  of 
Big  Lake,  in  which  Rolling  River  takes  its  rise,  the  head  of  Favell 
River  was  reached.  This  river  was  then  followed  on  a  northward 
course  to  near  its  junction  with  Rolling  River,  whence  we  returned  to 
the  carts  at  the  mouth  of  Oak  Creek. 

While  I  was  engaged  as  above  described,  Mr.  Dowling  was  making 
pace  and  track  surveys  of  Swan  River  and  of  the  country  lying  north 
of  it  in  the  vicinity  of  the  camp. 

Below  Oak  Creek  an  odometer  survey  was  made  of  the  trail  down 
to  Swan  Lake,  and  the  river  was  followed  on  foot  in  many  places, 
where  there  was  any  possibility  of  exposures  of  the  underlying  rocks 
being  met  with.  From  Swan  Lake  the  party  returned  to  Fort  Pelly 
by  the  old  Hudson  Bay  Company’s  cart  trail  on  the  north  side  of 
Swan  River,  at  the  same  time  making  an  examination  of  the  southern 
face  of  Thunder  Hill. 

The  village  of  Russell  was  reached  and  the  season’s  work  completed 
on  the  seventh  of  November. 

Readings  were  taken  regularly  three  times  a  day  from  a  mercurial 
barometer,  and  numerous  intermediate  readings  were  taken  from  two 
aneroids.  These  were  compared  with  readings  taken  from  a  standard 
mercurial  at  Minnedosa,  the  height  of  the  cistern  of  which  is  1,689 
feet.  Known  points  were  also  taken  along  the  old  Canadian  Pacific 
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railway  survey  line,  and  barometer  i-eadings  at  these  points  were  com¬ 
pared  with  simultaneous  readings  at  many  surrounding  places. 

On  the  1 3th  of  June,  1888,  I  left  Winnipeg  for  Portage  la  Prairie, 
where  Mr.  W.  R.  Baker,  General  Superintendent  of  the  IVTanitoba 
and  North-western  Railway,  kindly  ordered  a  railway  velocipede  to 
be  placed  at  my  disposal.  With  its  a.ssistance  all  the  cuttings  on  the 
railway  between  Minnedosa  and  Langenburg  were  examined,  as  well 
as  the  material  thrown  out  of  the  wells  at  and  between  the  different 
stations. 

Returning  from  Minnedosa  to  Westbourne  we  paddled  down  White 
Mud  River  to  Totogen,  and  from  there  coasted  along  the  west  side  of 
Lake  Manitoba  to  Manitoba  House.  The  east  side  of  the  lake  was 
next  examined  from  Manitoba  House  to  Fairford,  and  the  Fairford 
River  was  descended  to  its  mouth  in  Lake  St.  Martin. 

A  survey  was  made  of  this  latter  lake  by  Mr.  Dowling  with  a  com¬ 
pass  and  floating  boat-log,  while  the  writer  travelled  on  foot  into  the 
wooded  country  to  the  west  of  the  lake  for  the  purpose  of  examining 
and  locating  a  reported  deposit  of  gypsum,  after  which  a  careful  geolo¬ 
gical  examination  was  made  of  the  shores  of  the  lake  itself. 

Returning  to  Lake  Manitoba,  its  north  shore  was  examined,  and 
any  outlying  islands  vere  surveyed,  as  far  as  the  mouth  of  Waterhen 
Riv'er,  and  this  river  was  explored  up  to  Waterhen  Lake. 

From  Waterhen  Lake  the  writer  returned  to  Manitoba  House,  and 
the  next  eighteen  days  were  spent  in  company  with  Mr.  J.  F.  Whit- 
eaves,  Paleontologist  of  the  Geological  Survey  Department,  in  making 
a  full  collection  of  fossils  from  the  exposures  of  Devonian  rocks  around 
the  shores  of  Lake  Manitoba. 

In  the  mean  time,  Mr.  Dowling  surveyed  the  east  shore  of  Lake 
Winnipegosis  with  a  compass  and  micrometer  as  far  as  Mossy  Portage, 
and  the  north  shore  with  a  transit  and  micrometer  from  the  meridian 
outline  near  Mossy  Portage  to  the  mouth  of  Overflowing  River,  there 
connecting  with  the  traverse  of  the  west  side  of  the  lake  made  by  the 
Dominion  Lands  Branch  of  the  Department  of  the  Interior  two  years 
before. 

He  next  surveyed  with  comjDass  and  micrometer  the  Overflowing 
River  for  thirty-seven  miles  up  from  its  mouth,  the  Red  Deer  River 
up  to  the  lake,  which  was  found  to  have  an  area  of  a  hundred  square 
miles,  and  the  river  for  twenty-two  miles  above  the  lake.  He  also 
connected  the  final  point  of  the  Dominion  Lands  survey  of  the  Swan 
River  with  the  chain  survey  of  the  higher  parts  of  the  river  on  the 
south-east  side  of  two  Indian  reserves  now  abandoned.  He  also  made 
a  survey  of  many  of  the  islands  in  Lake  Winnipegosis. 
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In  the  spring  of  1889  the  rivers  St.  Martin  (Little  Saskatchewan) 
and  Fairford  were  ascended  from  Lake  Winnipeg  to  Lake  Manitoba, 
and  Manitoba  House  was  reached  on  the  evening  of  the  8th  of  June. 

Irom  Manitoba  House  the  lake  was  crossed  to  Crane  River  ISTai’- 
rows,  where  lines  were  run  to  locate  some  islands  more  exactly, 
and  to  connect  the  surveys  of  the  opposite  sides  of  the  lake.  The 
Waterhen  River  was  ascended  to  Lake  Winnipegosis  and  the  south 
shore  of  this  lake  examined  to  the  mouth  of  Mossy  River,  and  at  the 
same  time  a  survey  was  made  of  Snake  Island,  and  the  other  islands 
in  its  vicinity. 

A  micrometer  and  compass  survey  was  made  of  Mossy  River,  and 
the  shores  of  Lake  Dauphin  were  run  in  with  the  floating  boat-log. 
From  Mossy  River,  the  shore  of  Lake  Winnipegosis  was  closely 
followed  and  examined  to  the  mouth  of  Red  Deer  River  and  surveys 
were  made  of  all  the  adjoining  islands.  Shoal  River  was  then  ascen¬ 
ded  to  Swan  Lake,  and  surveys  were  made  of  the  islands  in  this  lake. 

From  the  west  side  of  Swan  Lake  an  examination  was  undertaken 
along  the  foot  of  the  Porcupine  Mountain  to  Kematch  River  where  a 
good  section  of  the  Niobrara  and  Renton  beds  was  obtained ;  meanwhile 
Mr.  Dowling  crossed  to  Bell  River,  and  ascended  it  to  the  summit  of 
the  mountain,  also  obtaining  a  section  of  the  Cretaceous  shale  and 
the  overlying  drift.  North  of  Porcupine  Mountain  Red  Deer  River 
was  ascended  in  canoes  to  Red  Deer  Lake.  There,  horses  were 
obtained  from  a  small  band  of  Indians  living  at  the  west  end  of  the 
lake,  and  with  two  men  I  struck  back  to  Armitt  River  at  the  foot 
of  the  mountain.  From  the  west  bank  of  this  stream  two  aravel  ridaes 
were  followed  alternately,  to  near  the  mouth  of  the  Etoimami  River, 
where  they  merge  into  an  extensive  sandy  delta-plain.  An  old  trail 
was  then  followed  down  the  north  side  of  Red  Deer  River  back  to  the 
lake. 

From  the  mouth  of  Red  Deer  River  an  examination  was  made  of 
the  north  and  east  shores  of  Lake  Winnipegosis,  a  pace  survey  was 
made  of  the  western  Mossy  Portage,  while  the  eastern  Mossy  Portage 
was  also  carefully  examined. 

From  Pine  Creek  Mr.  Dowling  returned  with  the  boat  to  Manitoba 
House,  stopping  on  the  way  to  make  a  survey  of  Waterhen  Lake  with 
a  compass  and  floating  boat-log.  The  writer  left  Pine  Creek  with  a 
horse  and  cart,  and  made  an  odometer  survey  of  the  trail  back  to  a 
small  new  Indian  village,  on  one  of  the  pitching  I’idges.  From  there  the 
ridge  was  followed  north  to  Duck  River,  and  the  deep  gorge  of  North 
Pine  River  was  discovei’ed  and  examined.  From  the  Indian  village 
an  odometer  survey  was  made  southward  to  the  Dauphin  settlement, 
and  thence  eastward  through  wooded  country  to  Manitoba  House. 
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In  the  early  summer  of  1890  a  canoe  traverse  was  made  of  the  Exploration, 
Assiniboine  River  southward  from  Fort  Felly  to  Portage  la  Prairie, 
and  immediately  afterwards  a  survey  of  the  islands  and  south  shore  of 
Cedar  Lake  was  made  with  a  compass  and  floating  boat-log,  and  the 
Saskatchewan  River  was  examined  from  Cedar  Lake  down  to  its 
mouth.  At  the  same  time  Mr.  Dowling  examined  a  small  area,  hitherto 
unexplored,  on  the  eastern  face  of  the  Riding  Mountain  south  of  Lake 
Dauphin. 

The  plateau  on  the  summit  of  Porcupine  Mountain  was  not  exam¬ 
ined,  but  its  topography  has  been  dotted  in  from  plans  and  verbal 
information  received  from  Sakew^kochin,  John  Beardy  and  Peter  More, 
three  Indians  living  near  Swan  Lake  who  hunt  and  trap  in  that  area. 

During  the  course  of  the  exploration  the  fossil  fauna  of  western  Fossih. 
Canada  has  been  very  greatly  enriched  both  by  the  discovery  of  new 
species  and  by  the  flnding  of  many  previously  known  species  which 
have  not  before  been  met  with  on  this  continent.  Most  of  these 
have  been  identified  or  described  by  Mr.  J.  F.  M  hiteaves.  Palaeon¬ 
tologist  of  this  depai'tment.  The  fossil  plants  have  been  kindly  deter¬ 
mined  by  Sir  William  Dawson  and  Professor  D.  P.  Penhallow,  of 
Montreal;  the  Radiolaria  by  Dr.  D.  Riist,  of  Hanover,  Germany; 
the  Stromatoporoids  by  Dr.  H.  A.  Nicholson,  of  Aberdeen,  »Scotland  ; 
the  Ostracoda  by  Professor  T.  Rupei’t  J  ones,  of  London,  England  ;  and 
a  Ci’etaceous  insect  by  Professor  S.  H.  Scudder,  of  Cambridge,  Mass., 

U.S.  Specimens  of  brine  from  all  the  principal  brine  springs  in  the 
district  were  collected  and  have  been  analysed  by  Mr.  G.  Christian 
Hoffmann,  Chemist  of  this  department ;  while  Professor  B.  J.  Harring¬ 
ton,  of  Montreal,  has  kindly  analysed  the  fossil  resin  collected  on  the 
shore  of  Cedar  Lake. 

More  than  two  hundred  photographs  have  been  taken  of  places  and  Photographs, 
features  of  especial  interest  throughout  the  region. 
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Is  oi  th- western  Manitoba  has,  up  to  the  present  time,  remained  com¬ 
paratively  unknown,  for  since  the  early  part  of  the  present  century  it 
has  been  off  the  main  line  of  travel  either  to  the  Great  Plains  or  to 
the  Athabasca  Region.  Prior  to  A.D.  1806,  however,  the  Swan  and 
Red  Deer  rivers  were  main  channels  of  the  trade  of  the  North-west 
Company  with  the  Indians  of  the  Plains,  and  a  good  cart  trail  is  stated 
to  have  existed  along  the  north  bank  of  the  latter  river  through  what 
is  now  dense  poplar  forest.  Also  for  many  years  after  the  above  date 
Port  Pelly  was  one  of  the  chief  trading  posts  of  the  Hudson’s  Bay  Com- 
)  titid  boats  of  from  three  to  four  tons  burden  annually  descended 
the  Swan  River,  carrying  the  furs  there  collected  to  York  Factory  on 
Hudson’s  Bay. 

The  following  are  among  the  more  important  recorded  explorations 
that  have  been  made  in  the  region  under  consideration  up  to  date  : 

Lake  Manitoba  was  first  discovered  by  Chevalier  de  la  Verendrye, 
who  in  April,  1739,  was  sent  by  his  father,  Sieur  de  la  Veren¬ 
drye  from  Fort  la  Reine  at  Portage  la  Prairie,  to  look  for  suitable 
places  to  construct  forts  on  Lake  des  Prairies  (Manitoba)  and  the 
lower  portion  of  River  Paskoiac  (Saskatchewan)  and  to  examine  the 
northern  end  of  Lake  Winnipeg  in  order  to  intercept  the  trade  with 
the  English  at  Hudson’s  Bay.  Two  years  later,  in  October,  1741, 
another  party  was  sent  by  Sieur  de  la  Verendrye,  under  the  Cheva¬ 
lier’s  eldest  brother  Pierre,  to  build  Forts  Dauphin  and  Bourbon  in 
the  district  already  explored.* 

In  September,  1797,  David  Thompson,  the  distinguished  geographer  of 
North-western  America,  crossed  Lake  Winnipeg  from  the  mouth  of  Win¬ 
nipeg  River,  ascended  Dauphin  (St.  Martin’s) River,  and  entered  Manito 
(Manitoba)  Lake.  This  lake  was  crossed,  the  goods  were  carried  across 
Meadow  Portage,  and  he  proceeded  to  the  mouth  of  the  Little  Dauphin 
(Mossy)  River.  He  then  traversed  Lake  Winnipegosis,  ascended  Shoal 
Ri^  ei  to  Swan  Lake,  and  ascended  Swan  River  a  short  distance  to  the 
old  fort  of  the  North-west  Company  on  the  broad  alluvial  flat  on  the 
noith  bank  of  the  stream.  Here  he  left  his  birch  canoes  and  taking 
horses  rode  up  the  valley  of  Swan  River  to  the  trading  post  on  Snake 
Creek,  crossing  on  his  way  a  wide  sandy  plain  on  which  he  states  that 
“the  buffalo  sometimes  feed  in  winter.”  From  the  Snake  Creek  Post 


Report  on  Canadian  Archives,  1889,  p.  27.  Menioire  du  Sieur  de  la  Verendrye, 
in  Memoire  et  Documents  originaux,  recueillis  et  publics  par  Pierre  Margry  Paris 
1889,  pp.  .591  &  594. 
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he  turned  south  to  the  Assiniboine  River,  the  valley  of  wliicli  he  fol¬ 
lowed  to  a  trading  post  six  miles  below  the  mouth  of  Little  Boggy 
Creek.  He  next  surveyed  the  upper  waters  of  the  Assiniboine  River, 
after  wdiich  he  set  out  on  his  winter  journey  to  the  Mandan  villages 
on  the  Missouri.  Mr.  Thompson’s  map,  on  the  scale  of  about  thirteen 
miles  to  the  inch,  is  in  the  possession  of  the  Crown  Lands  Department 
of  the  province  of  Ontario.* 

Alexander  Henry,  who  was  afterwards  drowned  at  the  mouth  of  the 
Columbia  River  in  1814,  spent  the  winter  of  1799-1800  at  Fort 
Dauphin  on  the  lake  of  the  same  name,  and  in  1804,  he  made  a 
winter  journey  from  Portage  la  Prairie  across  Lake  Manitoba  to 
Manitoba  House.! 

In  the  year  1800  Daniel  Williams  Harmon,  at  that  time  a  clerk, 
and  afterwards  a  partner  in  the  North-west  Company,  ascended  St. 
Martin’s  River,  crossed  Lakes  Manitoba  and  Winnipegosis  and  as¬ 
cended  the  Swan  River  to  the  company’s  trading  post.  During  the 
winters  of  1800-1804  he  often  travelled  up  the  Swan  River  valley 
with  a  dog  team.  He  speaks  of  the  soil  being  rich,  of  there  being 
a  garden  at  the  fort,  and  of  salt  springs  in  the  vicinity  from  which 
salt  was  obtained.! 

Sir  John  Richardson,  who  made  several  journeys  up  and  down  the 
Saskatchewan  in  the  early  part  of  the  present  century,  states  :  “  We 

obtained  specimens  exactly  similar  to  those  (limestone)  in  Lake  Win¬ 
nipeg  from  Manito-baw  Lake,  and  were  informed  that  it  abounds  much 
further  to  the  southward.  ”§ 

^He  also  describes  the  Scapulae  of  Mastodon  giganteus  obtained 
through  the  exertions  of  Dr.  Rae  “  from  Swan  River  (pi’operly  Swan 
River  District)  near  the  western  side  of  the  basin  of  Lake  Winnipeg.” 

On  the  first  of  December,  1836,  Thomas  Simpson  left  Fort  Garry  on 
his  famous  journey  to  the  north  and  crossing  Lake  Manitoba  on  the 
ice  reached  Manitoba  House  on  the  6th.  Thence  he  coasted  the  west 
shore  of  the  lake  to  Meadow  Portage,  and  travelled  on  the  ice  of  Lake 
Winnipegosis  to  Duck  Bay.  At  Duck  Bay  he  struck  inland  by  a 
winter  trail  to  Swan  Lake,  from  which  he  ascended  the  Swan  River 

*A  Brief  Narrative  of  the  .Journeys  of  David  Thompson  in  North-western 
America  by  J.  B.  Tyrrell.  Proc.  Can.  Inst.,  Vol.  VI.,  pp.  135  -160. 

tAlexander  Henry’s  Manuscript  in  the  Parliamentary  Library  in  Ottawa. 

!A  Journal  of  Voyages  and  Travels  in  the  Interior  of  North  America,  by  Daniel 
Williams  Harmon.  Andover,  1820. 

§Franklin  Journey  to  Polar  Sea.  London,  4to.  1823,  p.  506.  Richardson's 
Appendix. 

^fZoology  of  the  Voyage  of  H.M.S.  “Herald."  London,  4to.  1854,  pp.  101-102 
and  141-42. 
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valley  to  Fort  Felly  and  going  by  way  of  Fort  Carlton  hurried  on  to 
the  Mackenzie  River. 

On  his  return  journey  he  reached  Fort  Felly'" on  the  22nd  of  January, 
1840,  and  then  turned  southward  by  the  trail  on  the  west  side 
of  the  Assiniboine  River. 

He  gives  .short  descriptions  of  lakes  Manitoba  and  W^innipegosis 
and  mentions  the  manufacture  of  salt  by  “  freemen  ”  for  sale  to  the 
Hudson’s  Bay  Company.* 

In  October,  1857,  Capt.  J.  Falliser,  returning  from  Fort  Carlton, 
travelled  down  the  trail  on  the  west  side  of  the  Assiniboine  from  Felly 
to  Ellice,  and  has  left  a  short  general  description  of  that  portion  of  the 
country,  f 

In  May,  1858,  Mr.  S.  J.  Dawson  left  Fort  Garry  and  crossed  over 
to  “  Manitouba  ”  Lake,  on  which  he  embarked,  and  thence  travelled 
in  canoes  to  the  north-west  end  of  “  Winnipegon  ”  Lake,  crossed 
the  Mossy  Fortage  to  Bourbon  (Cedar)  Lake  and  descended  the  Sas¬ 
katchewan  to  Grand  Rapids.  On  his  return  to  Mossy  Fortage  he 
divided  the  party,  giving  Mr.  Wells,  his  assistant,  charge  of  one  sec¬ 
tion,  while  with  the  other  section  of  the  party  he  ascended  the  Swan 
River  in  canoes  to  the  Felly  Crossing  and  descended  the  Assiniboine 
from  Fort  Felly  to  its  mouth. 

He  gives  a  description  of  the  character  of  the  shores  of  lakes 
Manitoba  and  Winnipegosis  and  mentions  the  occurrence  of  limestone 
towards  the  noi’th  end  of  the  latter  lake.  He  also  notes  the  occurrence 
of  mineral  springs  near  the  mouth  of  Swan  River,  from  some  of  which 
salt  was  being  made.  Swan  Lake,  and  the  valley  of  Swan  River  are 
then  glowingly  described,  the  latter  being  correctly  stated  to  be  one  of 
the  most  beautiful  tracts  of  country  that  he  had  passed  through.  A 
good  general  description  is  then  given  of  the  valley  of  the  Assiniboine 
from  the  Elbow  at  Fort  Felly  to  its  mouth.  He  mentions  having 
found  float  coal  on  Swan  River,  and  that  the  Indians  report  it  on 
Rolling  River,  Thunder  Mountain  and  Red  Deer  River. 

Mr.  A.  W.  Wells,  who  took  charge  of  the  second  division  of  the 
party,  measured  the  length  and  height  of  Mossy  Fortage,  giving  its 
length  at  four  miles  and  eighteen  chains  and  height  of  Lake  Winni¬ 
pegosis  as  four  feet  above  Cedar  Lake.  From  Mossy  Fortage  he 
travelled  southward  along  the  west  side  of  Lake  Winnipegosis  to 
Mossy  River,  which  he  ascended  to  Lake  Dauphin.  From  Mossy 

^Narrative  of  the  Discoveries  on  the  North  Coast  of  America  by  Thomas  Simp¬ 
son,  Londoni  8vo.  1843,  pp.  31-36. 

+The  Journals,  Detailed  Reports  and  Observations  relative  to  the  Exploration, 
&c.,  by  Capt.  J.  Palliser.  London,  folio,  1863,  pp.  59-60 
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River  he  travelled  by  the  north  end  of  Lake  Manitoba,  whence  he 
descended  by  St.  Martin  s  River  to  Lake  Winnipeg.  He  mentions  the 
salt  springs  on  Lake  Winnipegosis  and  the  occurrence  of  limestone  on 
Mossy  River  and  Snake  Island,  the  former  poor  and  the  latter  rich 
in  included  organic  remains. 

After  reaching  Fort  Garry,  Mr.  Dawson  and  his  assistant  proceeded 
to  examine  the  country  between  Red  River  and  Lake  Superior. 

Attached  to  Mr.  Dawson’s  report  is  a  letter  from  Mr.  E.  Billings, 
dated  21st  February,  1859,  inclosing  others  from  Messrs.  Meek  and 
Hayden,  J.  W.  Dawson  and  J.  R.  Jones.  This  letter  states  that  the 
fossils  collected  show  the  existence  of  Cretaceous  rocks  in  the  Cana¬ 
dian  Lorth-west,  a  fact  which  had  been  previously  recognized  by  Dr. 
Hector  in  1857,  but  which  had  not  yet  been  made  public.  The 
first  inclosure  identifies  the  Cretaceous  fossils,  the  second  inclosure 
fossil  woods  and  lignite,  and  the  third  a  Palaeozoic  Ostracod.^ 

On  the  13th  of  September,  1858,  Professor  H.  Y.  Hind  accom¬ 
panied  by  Mr.  J ohn  Fleming  as  assistant  entered  Manitoba  Lake  from 
St.  Martins  River.  Crossing  this  lake,  they  ascended  Waterhen 
River  to  Lake  AVinnipegosis  and  sailed  to  the  mouth  of  Mossy  River, 
calling  at  Snake  Island  and  the  salt  works  on  the  way.  Mossy  River 
was  ascended  with  some  difficulty  and  camp  was  pitched  on  the  south 
shore  of  Dauphin  Lake,  at  what  was  considered  the  nearest  point  to 
Riding  Mountain.  From  the  9th  to  the  12th  of  October  was  spent  in 
ascending  the  escarpment  of  Riding  Mountain  and  descending  again 
to  the  lake,  whence  Mr.  Hind  crossed  by  land  on  horseback  to  Mani¬ 
toba  House,  while  Mr.  Fleming  went  round  by  the  Waterhen  River 
with  the  boat.  While  waiting  at  Manitoba  House  for  Mr.  Fleming, 
Mr.  Hind  examined  the  Devonian  rocks  on  Manitoba  Island. 

From  Manitoba  House  they  crossed  the  lake  to  Oak  Poiirt,  whence 
they  returned  to  Fort  Garry.  • 

The  report  of  this  expedition  contains  records  of  many  interesting 
geological  observations,  among  which  is  the  first  notice  of  the  occur¬ 
ence  of  Devonian  strata  east  of  the  Manitoba  escarpment. 

In  August  of  the  same  year,  Mr.  Fleming  had  descended  the  Sas¬ 
katchewan  from  Fort  a  la  Come  to  its  mouth,  on  which  trip  he  esti¬ 
mated  the  fall  of  the  Grand  Rapids  at  forty-three  and  a  half  feet. 

^Papers  relative  to  the  exploration  of  the  country  between  Lake  Superior  and 
the  Red  River  Settlement,  London,  (xovt.,  1859.  This  report  is  accompanied  by  four 
maps,  two  of  which  are  entitled  “  Sketch  of  Region  explored  between  Red  River  and 
the  Great  Saskatchewan  ”  and  “  Thompson’s  map  showing  the  different  tracks  of  the 
Saskatchewan  and  Assiniboine  Exploring  Expedition  ”  in  charge  of  Prof.  H.  V.  Hind. 

Also  the  same  report  in  Appendix  No.  36  to  the  Seventeenth  Volume  of  the 
Journals  of  the  Legislative  Assembly  of  the  Province  of  Canada.  Toronto,  4to.  1859. 


H.  Y.  Hind, 
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Lord  South - 
esk,  1859. 


H.  B.  Smith, 
1873. 


This  has  been  found  to  be  an  under-estimate,  as  the  actual  fall  is 
seventy-one  feet. 

In  J uly  of  the  same  year  Mr.  Dickinson,  one  of  Mr.  Hind’s  assis¬ 
tants,  travelled  from  Ellice  to  Pelly,  up  the  west  side  of  the  Assini- 
boine,  and  thence  turning  southward  he  followed  the  west  side  of  the 
Little  Saskatchewan,  which  he  explored  for  part  of  its  course,  after¬ 
wards  returning  to  Ellice.  He  makes  no  mention  of  the  geology.* 

On  the  9th  December,  1859,  Lord  Southesk  arrived  at  Fort  Pelly 
on  his  return  from  a  hunting  trip  to  the  Rocky  Mountains.  On 
the  28th  of  the  same  month  he  left  this  post  in  a  carriole  drawn  by 
three  dogs  and  descended  the  Swan  River  valley  to  Swan  Lake,  which 
he  crossed  on  the  ice,  and  travelled  on  the  winter  trail  through  the 
spruce  forest  to  Duck  Bay  where  the  Hudson’s  Bay  Company  had  just 
established  a  trading  post.  From  Duck  Bay  he  rode  across  the  ice  of 
Lake  Winnipegosis  to  Meadow  Portage  and  thence  down  Lake  Mani¬ 
toba  to  the  mission  at  St.  Laurent.  He  mentions  the  occurrence  of 
salt  springs,  and  indicates  the  possibility  of  springs  in  the  bottom  of 
the  lake,  as  there  are  places  where  the  ice  is  always  dangerous.! 

In  1873,  Henry  B.  Smith,  C.E.,  made  some  explorations  in  this 
district  in  connection  with  the  surveys  of  the  Canadian  Pacific  Rail¬ 
way,  with  a  view  to  determine  the  extent  and  nature  of  its  navgable 
wmter-stretches,  and  the  character  of  the  barriers  that  separate  them 
from  each  other. 

“The  Saskatchewan  River  betwmen  Cedar  Lake  and  ^Yinnipeg ”  is 
first  briefly  discussed,  then  “  Mossy  Portage  between  Cedar  Lake  and 
Winnipegosis  ”  is  described,  and  a  plan  and  section  of  it  are  given. 
The  twm  lakes  are  stated  to  have  the  same  elevation,  and  the  highest 
point  of  the  portage  is  a  quarter  of  a  mile  from  Lake  Winnipegosis, 
with  an  elevation  of  93T4  feet  above  Cedar  Lake.  The  appi’oaches 
to  the  portage  are  also  described.  *  “Waterhen  River,  between  Lakes 
Winnipegosis  and  Manitoba,”  is  next  considered,  and  a  plan  and 
section  of  the  river  are  given.  “  Meadow  Portage,  between  lakes 
Winnipegosis  and  Manitoba,”  is  stated  to  have  a  length  of  one  mile 
and  three-quarters  (given  in  the  plan  as  1  mile  57  chains  20  links), 
and  the  difference  in  level  of  the  two  lakes  is  stated  as  18-73  feet, 
the  greatest  elevation  being  ten  feet  above  Lake  Winnipegosis.  The 
approaches  to  this  portage  are  also  described.  “Partridge  Crop  and 


"Reports  of  Progress,  together  with  a  Preliminary  and  General  Report  on  the 
Assiniboine  and  Saskatchewan  Exploring  Expedition  by  Henry  Youle  Hind,  M.A. 
Appendix  No.  36  to  the  Journals  of  the  Legislative  Assembly.  Toronto.  4to.  1859. 

fSaskatchewan  and  the  Rocky  Mountains,  by  Earl  of  Southesk.  Edinburgh. 
8vo.  1875. 
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Dauphin  (St.  Martin’s)  rivers,  between  lakes  i\lanito))a  and  Winni¬ 
peg  ”  are  next  discussed,  and  their  depth  and  breadtli  given  in  several 
places.* 

In  the  summer  of  1874,  Dr.  R.  Bell,  of  the  Canadian  Geological 
Survey,  travelled  with  carts  from  Fort  Garry  to  Fort  Felly,  going  by 
way  of  Fort  Ellice  and  the  trail  on  the  west  skle  of  the  Assinib(jine 
River.  From  Fort  Felly  he  examined  the  eastern  trail  southward  to 
Big  Boggy  Creek,  and  the  valleys  of  Big  Boggy  Creek  and  Sliell  River 
in  parts  of  their  course.  Returning  to  Fort  Felly  he  rode  down  the 
Swan  River  valley  on  the  trail  north  of  the  river  to  a  point  four  miles 
above  the  mouth  of  Rolling  River  where  he  found  the  pyritiferous 
sandstone  that  has  since  been  determined  as  representing  a  horizon 
about  the  top  of  the  Dakota  formation.  Returning  again  to  Fort 
Felly  he  embarked  in  a  skiff  on  the  Assiniboine  and  followed  its  wind¬ 
ings  as  far  as  Fort  Ellice.  From  Fort  Ellice  he  crossed  to  the  south 
end  of  Lake  Manitoba  and  proceeded  up  the  west  side  of  the  lake  to 
the  Narrows,  and  thence  across  to  Fairford  at  the  discharge  of  the 
lake.  From  Fairford  he  descended  the  Fairford  and  St.  Martin’s 
(Little  Saskatchewan)  rivers  to  Lake  Winnipeg. 

Throughout  this  distance  exposures  of  Cretaceous  shales  were  noted 
on  the  banks  of  the  Assiniboine,  and  Devonian  limestones  at  two  places 
on  Lake  Manitoba,  but  no  fossils  were  collected  in  either  case.f 

Dr.  J.  W.  Spencer,  acting  as  Dr.  Bell’s  assi.stant  in  1874,  ex¬ 
amined  the  lower  portion  of  Shell  River,  and  descended  Swan 
River  in  a  small  boat  from  the  Felly  crossing  to  its  mouth,  branching 
off  in  one  place  to  climb  to  the  top  of  Thunder  Hill.  From  the  mouth 
of  Swan  River  he  crossed  Swan,  Winnipegosis  and  Manitoba  lakes  to 
Oak  Foint,  whence  he  returned  to  Fort  Garry. 

In  the  Swan  River  valley,  and  on  the  face  of  Thunder  Hill  and 
Forcupine  Mountain  Cretaceous  beds  were  observed,  and  specimens 
collected  from  the  former  locality  were  determined  by  Dr.  George  M. 
Dawson,  on  the  evidence  of  the  contained  fossil  foraminifera,  to  be  of 
Niobrara  age.  Devonian  rocks  were  also  noticed  on  the  shores  of  the 
various  lakes  passed  through,  and  some  typical  fossils  were  collected 
from  them  or  from  loose  masses  of  rock  in  their  vicinity.  | 

*Memorandum  on  the  portages  and  streams  between  Lakes  Winnipeg,  Manitoba, 
Winnipegosis  and  the  River  Saskatchewan  at  Cedar  Lake.  From  reports  of  surveys 
made  by  Henry  B.  Smith,  O.E.,  in  1873.  Appendix  O.  C.P.R.  Report,  1874,  pp. 
259-262,  with  maps  and  ijrofiles  on  sheet  No.  11,  Ottawa,  1874. 

tReport  on  the  country  west  of  Lakes  Manitoba  and  Winnipegosis  by  Robert 
Bell,  C.E.,  F.G.S.  Geol.  Survey  of  Canada,  Rept.  of  Prog.,  1874-75,  pp.  24-56. 
Montreal,  1876. 

^Report  on  the  country  between  the  Upper  Assiniboine  River  and  Lakes  W  inni- 
pegosis  and  Manitoba  by  Joseph  William  Spencer,  B.  Ap.  Sc.  Geol.  Survey  of 
Canada,  Rept.  of  Prog.,  1874-75,  pp.  57-70.  Montreal,  1876. 
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(jT.  C.  Cun-  ^  In  th.G  sumniGr  and  autunin  of  1874,  OranvillG  C.  Gunningham 
”  ’  '  •  located  the  old  Canadian  Pacific  Railway  line  from  Mossy  River  to 

the  crossing  of  Snake  Creek,  around  the  north-east  angle  of  the  Duck 
Mountain.  He  gives  a  short,  but  clear  description  of  the  character  of 
the  country  passed  through,  mentioning  the  occurrence  of  gravel  ridges 
in  several  places.* 


Swan  River 
bore,  1875. 


J.  Macoun, 
1881. 


In  the  summer  of  1875  Mr.  Fairbank,  of  Petrolea,  under  contract 
with  the  Geological  Survey  of  Canada,  sank  a  bore-hole  in  the  valley 
of  Swan  River  close  to  the  old  Mounted  Police  barracks.  A  depth  of 
501  feet  was  reached,  and  the  rocks  throughout  wei’e  found  to  be  of 
Cretaceous  age.f 

In  June,  1881,  Prof.  John  Macoun,  now  of  the  Geological  Survey 
Department,  sailed  northward  across  Lake  Manitoba,  ascended  Water- 
hen  River,  and  traversed  the  whole  length  of  Lake  MRnnipegosis, 
reaching  Shoal  River  House  on  the  seventh  of  July.  Here  he  builta  boat 
with  which  he  ascended  Red  Deer  River  to  the  forks,  turned  southward 
into  Etoimami  River  and  ascended  it  and  Little  Swan  River  to  a  marsh 
in  the  bottom  of  a  valley.  Making  his  way  through  this  marsh  he  came 
on  Swan  River  which  he  descended  to  the  Mounted  Police  barracks 
at  the  mouth  of  Snake  Creek,  which  he  reached  fifty-one  days  after 
leaving  the  mouth  of  Red  Deer  River.  From  here  he  made  short 
excursions  into  the  adjoining  hills  to  the  north-east  and  south-east. 
From  Fort  Felly  he  descended  the  Assiniboine  to  Fort  Ellice,  whence 
he  returned  east. 


The  year  was  one  of  very  high  water,  and  much  of  the  country  im¬ 
mediately  adjoining  the  lakes  was  flooded.  He  mentions  the  occur¬ 
rence  of  limestone  on  lakes  Manitoba  and  Winnipegosis,  and  especially 
notices  the  great  fertility  of  the  soil. 

The  salt  springs  are  discussed  at  some  length  and  a  list  is  given  of  a 
number  of  places  where  they  are  to  be  found.  On  Red  Deer  River  he 
records  the  occurrence  of  outcrops  of  fossiliferous  limestone  below  Red 
Deer  Lake  and  sandstone  above  it.  The  consideration  of  the  extent 
and  character  of  the  forests  in  this  valley  is  not  the  least  interesting 
part  of  his  report.  | 

T.  Guerin,  In  the  same  summer,  Thomas  Guerin,  C.E.,  was  sent  by  the  Depart- 
ment  of  Public  Works  to  find  out  the  cause  of  the  abnormal  rise  of 

^Report  on  an  Exploratory  Survey  between  Lake  Winnipegosis  and  Livingstone 
during  the  summer  and  autumn  of  1874  by  Granville  C.  Cunningham.  Appendix  L. 
C.  P.  R.,  Rep.,  1877,  pp.  185-188.  Ottawa,  1877. 

tBoring  made  on  Swan  River,  near  Fort  Pelly,  in  1875.  Alfred  R.  C.  Selwyii. 
Geol.  Survey  of  Canada,  Rept.  of  Prog.,  1875-76,  pp.  292-3.  Montreal,  1877. 

fReporton  Exploration  by  Prof.  John  Macoun,  M.A.,  F.L.S.  Ann.  Rep.,  Dept, 
of  Interior,  1881,  Pt.  I.,  pp.  67-88.  Ottawa,  1882. 


TYRRELL.  J 


HISTORICAL  SKETCH. 


19  E 


the  water  in  Manitoba  and  St.  Martin’s  lakes  during  that  and  the  preced¬ 
ing  year,  and  if  possible  to  devise  some  means  of  lowering  tlie  water 
and  keeping  it  at  its  normal  level.  He  found  that  a  hand  of  limestone 
stretched  aci’oss  the  head  of  the  Faii-ford  River.  The  White  Mud, 
Waterhen,  Fairford  and  St.  Martin’s  (Little  Saskatchewan)  rivers 
were  measured  and  cross  sections  were  made,  and  the  total  amount  of 
water  discharged  by  each  of  them  at  that  time  was  calculated.* 

Several  surveys  have  been  made  by  the  Dominion  Lands  Branch  of 
the  Department  of  Interior,  among  which  the  most  important  ai’e  the 
following  : 

In  the  winter  of  1878,  Wm.  Wagner  made  a  transit  and  chain 
traverse  of  Lake  Manitoba.  / 

In  the  winter  of  1880,  Wm.  Pearce,  D.L.S.,  ran  the  meridian 
township  outline  between  ranges  18  and  19  in  the  old  system  of  survey 
on  the  ice  aci’oss  Winnipegosis  and  Cedar  lakes. 

In  the  summer  of  1887,  J.  I.  Dufresne,  D.L.S.,  made  a  survey 
with  tran.sit  and  micrometer  of  the  south  and  west  shores  of  Lake 
Winnipegosis,  and  of  Shoal  Riv'er  and  Swan  Lake.  In  his  report  he 
gives  generally  the  character  of  any  timber  seen,  and  the  positions  of 
a  number  of  outcrops  of  limestone.! 

As  a  result  of  the  present  exploration,  the  following  reports  and 
papers  have  already  been  published  ; 

Harrington,  B.  J. — On  the  so-called  Amber  of  Cedar  Lake,  North 
Saskatchewan,  Canada.  Am.  Jour.  Sci.,  Vol.  42  (Oct.,  1891),  pp’ 
332-5. 

Jones,  Prof  T.  Rupert. — On  some  Ostracoda  from  the  Cambro-Silu- 
rian,  Silurian  and  Devonian  rocks.  Geol.  Sur.  Can.,  Contribs.  to  Can. 
Micro-Pah,  Part  III.,  with  3  plates.  Montreal,  1891. 

Nicholson,  H.  AU.eyne.—Oi\  some  new  or  imperfectly  known  species 
of  Stromatoporoids.  Ann.  &  Mag.  N.  Hist.,  ser.  6,  Vol.  VII.  (ApL, 
1891,)  pp.  309-328,  with  2  plates. 

Dawson,  Sir  William,  and  Prof.  D.  P.  Penhalloio. — On  the  Pleis¬ 
tocene  Flora  of  Canada.  Bull.  Geol.  Soc.  Am.,  Vol.  I.  (1890)  pp. 
311-334. 

Rust,  Dr.  D. — Radiolaria  from  the  Pierre  Formation  of  North¬ 
western  Manitoba.  Geol.  Sur.  Can.,  Contribs.  to  Can.  Micro-Pah, 
Part  IV.,  with  3  plates.  Ottawa,  1892. 


^General  Report  of  the  Minister  of  Public  Works  from  30th  .June,  1867,  to  1st 
July,  1882,  pp.  535-636.  Ottawa,  1883. 

tExploratory  Survey  of  Lake  Winnipegosis  and  of  Swan  and  Red  Deer  (Over¬ 
flowing)  Rivers.  Ann.  Rep.  Dept.  Interior,  1887,  Pt.  II.,  pp.  71-71.  Ottawa,  1888. 
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PenhaUow,  D.  P. — A  new  species  of  Larix  from  the  Interglacial  of 
Manitoba.  Am.  GeoL,  Vol.  9  (June,  1892)  pp.  368-371. 

Scudder,  S.  H. — Canadian  Fossil  Insects.  Geol.  Sur.  Can.,  Contribs. 
to  Can.  Pal.,  Vol.  II.,  pp.  30-31,  with  plate.  Ottawa,  1892. 

Whiteaves,  J.  F. — On  some  Cretaceous  fossils  from  British  Columbia, 
the  North-west  Territory  and  Manitoba.  Geol.  Sur.  Can.,  Contribs. 
to  Can.  Pal.,  Vol.  I.,  Part  II.,  pp.  185-196,  with  plate.  Montreal, 
1889. 

Wliiteaves,  J.  F. — Descriptions  of  some  new  or  previously  unrecorded 
species  of  fossils  from  the  Devonian  I’ocks  of  Manitoba.  Trans.  Boy. 
Soc.  Can.,  Vol.  VIII.,  Sec.  IV.,  pp.  93-110,  wdth  7  plates.  Montreal, 
1891. 

^Vliiteaves,  J.  F. — Descriptions  of  four  new  species  of  fossils  from 
the  Silurian  rocks  of  the  south-eastern  portion  of  the  District  of  Sas¬ 
katchewan.  Can.  Rec.  Sci.,  Vol.  IV.,  Apl.,  1891,  pp.  293-303,  with 
plate. 

Whiteaves,  J.  F. — The  Fossils  of  the  Devonian  rocks  of  the  islands, 
shores  or  immediate  vicinity  of  Lakes  Manitoba  and  Winnipegosis. 
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GENERAL  FEATURES. 


Position  and 
area. 


Lacustral 

lilain. 


Manitoba 

escarpment. 


The  map  accompanying  this  report  covers  an  area  lying  between 
latitudes  50°  47'  and  53°  19'  30"  north,  and  longitudes  98°  40'  and 
101°  56'  30"  west,  measured  along  its  southern  margin,  and  thus 
incloses  about  25,300  square  miles.  Of  this  area  15,600  square 
miles  are  wdthin  the  province  of  Manitoba;  5,600  square  miles  are 
in  the  district  of  Saskatchewan,  and  1,500  are  within  the  district  of 
Assiniboia.  About  4,000  square  miles  in  the  north-eastern  and  north¬ 
western  portions  of  this  region  are  as  yet  unexplored,  so  that  the  total 
area  mapped  and  described  in  the  following  report  slightly  exceeds 
21,000  square  miles.  At  the  commencement  of  the  exploration  it  was 
intended  to  confine  the  work  to  the  country  lying  south  of  the  Sas¬ 
katchewan  River,  and  the  main  portion  of  the  report  is  written  with 
this  impression  in  \dew  ;  but  on  account  of  the  uncertainty  in  which  the 
exact  taxonomic  position  of  the  rocks  on  the  east  side  of  Lake  Winni- 
pegosis  was  then  left  it  was  found  necessary  to  extend  the  exploi’ation 
to  Cedar  Lake  and  the  lower  stretches  of  the  Saskatchewan,  east  of 
that  lake,  and  a  brief  description  of  the  geology  of  this  water-stretch 
which  has  been  so  often  travelled,  but  was  yet  so  imperfectly  known, 
has  been  incorporated. 

The  general  character  of  the  surface  is  remarkably  simple  and  is 
well  shown  by  the  contour  lines  on  the  accompanying  map.  The 
eastern  two-thirds  of  the  district  is  a  lightly  undulating  plain  sloping 
gently  to  the  bottom  of  Lake  Winnipeg.  The  depressions  in  the  sur¬ 
face  of  this  great  plain  are  filled  with  shallow  bodies  of  water  with 
more  or  less  irregular  confines,  and  their  waters  are  more  or  less  rily 
from  the  presence  of  suspended  clayey  matter  degraded  by  the  waves 
from  the  surrounding  shores  of  boulder  clay  or  alluvium.  These  lakes 
are  connected  by  short  rapid  streams,  generally  navigable  for  canoes, 
and  with  the  exception  of  Swan  and  Red  Deer  lakes  are  chiefly  fed 
by  streams  running  from  the  face  of  the  Manitoba  escarpment. 

This  escai’pment  is  the  most  prominent  geographical  feature  of  the 
whole  region.  It  rises  from  the  lacustral  plain,  at  first  by  a  very  gentle 
incline  which  gradually  becomes  steeper,  till  in  the  more  typical  places 
it  reaches  an  almost  abrupt  declivity  of  several  hundred  feet.  From 
the  top  of  this  escarpment,  if  a  favourable  place  be  chosen,  not  too 
much  obstructed  by  forest  growth,  a  far-reaching  view  may  be  had  of 
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the  vast  plain  stretching  apparently  from  beneath  the  feet  of  the 
obsei’ver  to  the  almost  level  horizon. 

West  of  the  brow  of  the  escarpment  lies  the  rugged  table  land  of  Tableland, 
the  Riding,  Duck  and  Porcupine  Mountains,  often  still  rising  for  several 
hundred  feet  to  extreme  heights  of  more  than  two  thousand  seven 
hundred  feet  above  the  sea,  or  two  thousand  feet  above  the  surface  of 
Lake  Winnipeg,  and  then  declining  gradually  towards  the  south-west. 

This  table  land  is  generally  densely  wooded  and  travel  over  it  is  neces¬ 
sarily  slow  and  difficult,  but  wherever  examined,  its  summit  near  the 
edge  of  the  escarpment  was  found  to  consist  of  irregular  boulder- 
covered  hills,  wooded  with  small  pine  and  spruce,  while  farther 
west  extensive  level  tracts  were  found  clothed  with  large  spruce,  and 
still  further  west  it  is  trenched  by  deep  valleys  carrying  small  tribu¬ 
tary  streams  down  to  the  Assiniboine  River. 

Both  to  the  south  and  north  of  Porcupine  Mountain  the  table  land  Valleys, 
is  cut  through  by  large  and  very  ancient  valleys  at  present  drained  by 
Swan  and  Red  Deer  rivers,  valleys  that  have  evidently  been  formed 
by  streams  that  flowed  eastward  into  the  great  river  that  ran  between 
the  face  of  the  escarpment  and  the  Archa?an  plain  east  of  Lake 
Winnipeg. 

In  the  south-westerly  part  of  the  distinct  the  slope  is  towards  the 
valley  of  the  Assiniboine,  and  the  country  gradually  changes  from  a 
thick  forest,  through  partly  wooded  country,  to  open  prairie.  . 

The  drainage  of  the  whole  surface  flnds  its  way  into  Lake  Winni¬ 
peg,  and  thence  by  the  Nelson  River  to  Hudson  Bay  ;  but  it  discharges 
into  Lake  Winnipeg  by  three  distinct  and  widely  separated  channels, 
viz.,  the  Saskatchewan,  the  St.  Martin’s  or  Little  Saskatchewan,  and 
the  Red  rivers. 

Across  the  north-east  corner  of  this  district  the  Saskatchewan 
carries  the  snow-waters  of  the  Rocky  Mountains  to  Lake  Winnipeg, 
but  no  tributaries  of  any  size  join  it  here. 

St.  Martin’s  River  empties  into  Sturgeon  Bay  on  the  south-west  St.  Martin's 
side  of  Lake  Winnipeg,  one  hundred  miles  south-east  of  the  mouth  of 
the  Saskatchewan,  and  carries  with  it  the  drainage  of  the  greater  part 
of  this  area.  It  is  the  channel  of  overflow  of  lakes  St.  Martin  and 
Manitoba,  and  the  chief  tributary  of  this  latter  lake  is  the  Waterhen 
River  flowing  from  Waterhen  Lake  and  Lake  Winnipegosis.  This 
lake  is  the  collecting  basin  for  the  water  draining  the  eastern  face  of 
the  Manitoba  escarpment,  and  those  portions  of  the  plains  tributary 
to  the  Swan  and  Red  Deer  rivers. 

Th^  south-western  corner  of  the  di.strict  is  drained  by  the  Assini-  .Assiniboine 
boine  which  enters  it  from  the  west  at  Fort  Pelly.  It  immediately 
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turns  sharply  to  the  S.S.E.,  and  flowing  for  nearly  eighty 
miles,  leaves  it  just  east  of  the  western  boundary  of  Manitoba.  In 
this  distance  it  receives  the  White  Sand  and  other  tributaries  from  the 
west,  and  the  Little  Boggy,  Big  Boggy  and  Shell  rivers  from  the 
east,  carrying  off  the  drainage  of  the  greater  portion  of  the  summit 
plateau  of  the  Buck  Mountain. 


rfth'ecoSj'  •  adaptabilities  of  the  country  are  very  varied,  and  will  be  dis¬ 
cussed  at  greater  length  in  succeeding  pages  of  the  report,  when  the 
different  areas  are  considered  in  detail ;  but  it  may  be  stated  that  the 
slope  extending  from  the  foot  of  the  more  abrupt  escarpment  to  the 
western  shores  of  Lakes  Manitoba  and  Winnipegosis  and  the  valleys 
of  Swan  and  Red  Beer  rivers  is  eminently  fltted  for  mixed  farming. 
It  is  well  supplied  with  water,  though  much  of  it  needs  to  be 
drained.  It  is  also  for  the  most  part  underlaid  by  a  clay  soil  derived 
from  the  degradation  of  the  soft  limestones  and  shales  of  the  Creta¬ 
ceous  beds  to  the  west,  and  is  greatly  enriched  by  the  abundance  of 
phosphatic  material  supplied  by  large  deposits  of  fish  remains  included 
in  these  beds.  In  the  immediate  vicinity  of  the  large  lakes  and  on 
their  eastern  side  the  amount  of  alluvium  is  comparatively  very  small, 
but  doubtless  much  of  the  calcareous  boulder-clay  with  which  the 
country  is  covered  would  be  found  to  yield  profitable  harvests  of  the 
more  hardy  roots  and  cereals. 


Natural 

product.s. 


The  country  west  of  the  escarpment  in  this  part  of  Manitoba  will 
probably  never  be  a  very '  successful  wheat-raising  district,  but  the 
hardier  cereals  can  be  grown  with  the  assurance  of  an  abundant  crop, 
and  the  country  is  eminently  suited  to  the  raising  of  cattle  for  dairy¬ 
ing  purposes,  for  rich  nutritious  grass  covers  the  surface  everywhere 
except  in  the  dense  forest. 

Much  fine  timber  is  growing  on  the  remoter  parts  of  the  mountains, 
but  a  very  large  amount  of  spruce  has  during  late  years  been  destroyed 
by  forest  fires. 


The  manufacture  of  salt  could  readily  be  carried  on,  especially  in  the 
vicinity  of  Baw-son  Bay,  where  the  natural  brine  springs  are  much 
more  copious  than  elsewhere. 

The  lakes  abound  in  food-fish,  and  with  careful  fishing  can  be 
made  to  yield  a  large  and  constant  supply.  Much  large  game  is  still 
to  be  found.  Moose  are  plentiful  throughout  the  wooded  tracts  every¬ 
where  ;  caribou  are  especially  numerous  on  the  east  side  of  Lake 
Winnipegosis,  and  a  few  elk  are  still  to  be  found  between  Riding 
Mountain  and  lakes  Manitoba  and  Winnipegosis.  The  black  bear 
wanders  along  the  streams  and  by  the  lakes.  Other  fur-bearin<r 
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animals  common  to  Manitoba  and  the  Nortli-we.st  are  taken  by  the 
hunters  in  greater  or  less  abundance. 

The  climate  is  remarkably  clear  and  beautiful.  In  June  and  July,  Climate, 
the  prevalent  winds  are  from  the  south,  ushering  in  warm  days  accom¬ 
panied  by  frequent  heavy  showers  of  rain,  while  later  in  the  year 
westerly  and  north-westerly  winds  prevail  accompanied  by  drier 
weather. 

Frost  generally  occurs  in  the  early  part  of  June  and  the  latter  part  Fnwt. 
of  August  on  the  high  lands  west  of  the  Manitoba  escarpment,  but 
the  country  to  the  east  of  this  line  enjoys  a  greater  interval  between 
the  frost  periods. 

The  following  table  has  been  kindly  prepared  by  Prof.  C.  Carpmael,  Table  of 
Director  of  the  Canadian  Meteorological  Service,  and  shows  the  tern- 
pcrature  and  rainfall  better  and  clearer  than  any  extended  discussion 
would  do.  It  is  prepared  for  Minnedosa  which  is  situated  in  a  wide 
valley  on  the  edge  of  the  escai’pment,  on  the  eastern  side  of  range  18, 
and  thirty-five  miles  south  of  the  limit  of  the  accompanying  map,  and 
Russell  at  the  terminus  of  the  Manitoba  and  North-western  Railway. 

The  observing  station  at  Minnedosa  has  an  elevation  of  1,689  feet 
above  the  sea,  and  that  at  Russell  an  elevation  of  about  1,830  feet. 

This  latter  is  the  only  place  in  the  district  at  which  meteorological 
observations  are  at  present  taken,  but  the  record  is  doubtless  essenti¬ 
ally  correct  for  the  country  north  at  least  to  the  Swan  River  valley, 
while  the  daily  range  in  summer  on  the  lacustral  plain  is  certainly  less 
than  on  the  higher  table  land,  and  there  is  thus  less  probability  of 
erratic  frost. 
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Position. 


Altitude. 


THE  LACUSTRAL  PLAIN. 

This  plain  presents  a  slightly  undulating  surface  which  extends  from 
the  foot  of  the  Manitoba  escarpment  to  the  east  shore  of  Lake  Winni¬ 
peg.  It  is  thinly  covered  with  alluvial  or  glacial  deposits,  through 
which  the  underlying  limestones  occasionally  project  and  form 
islands  or  cliffs  on  the  lakes,  or  more  or  less  conspicuous  hills  inland. 
The  depressions  in  the  suvface  of  this  plain  are  tilled  with  lakes  that 
vary  much  in  size  and  contour.  The  following  are  the  most  important 
of  these  embraced  within  the  scope  of  this  report  : _ 

Manitoba,  Ebb  and  Plow,  Partridge  Crop,  Winnipegosis,  Waterhen, 
Swan,  Pelican,  Red  Deer,  Cedar  and  Cross  Lakes,  together  with  a 
number  of  small  lakes  in  the  totally  unexplored  region  east  of  Lake 
Winnipegosis.  The  plain  can  be  best  described  in  connection  with  the 
larger  bodies  of  water  on  its  surface. 


LAKE  MANITOBA. 

Lake  Manitoba  lies- between  latitudes  50°  IP  and  51°  48'  north,  and 
longitudes  97  56  and  99  35  west,  extending  in  a  general  direction 

N.  25°  W. 

Its  mean  altitude  above  the  sea  is  810  feet,  as  shown  by  the  profiles 
of  the  original  location  of  the  Canadian  Pacific  Railway.  This  railway 
survey  line  was  run  in  the  winterof  1874-75,  and  the  difference  between 
high  and  low  water  at  Sifton  Narrows,  where  the  line  crossed  the  lake,  is 
given  in  the  profile  at  two  feet.  The  high  water  in  Lake  Manitoba  is  given 
by  the  same  profile,  as  ninety-nine  feet  above  the  level  of  the  ice  crossing 
of  Red  River,  near  the  village  of  West  Selkirk,  or  eighty-eight  feet  above 
the  level  of  the  water  mark  of  the  freshet  of  1852.  This  latter  point  is 
given  by  J.  H.  Rowan,  C.E.,*  one  of  the  engineers  of  the  old  location, 
at  16-55  feet  above  the  mean  level  of  the  water  in  Lake  Winnipeg. 
The  height  of  Lake  Winnipeg  is  710  feet  above  the  sea,  and  therefore 
the  high  water  at  the  Narrows  of  Lake  Manitoba  as  determined  in 
the  winter  of  1874-75  is  104-55  feet  above  Lake  Winnipeg  or  814-55 
feet  above  the  sea.  The  low  water  is  put  at  only  two  feet  below  high 
water,  which  is  much  less  than  it  should  be,  since  in  1881,  Mr.  Guerinf 
found  the  lake  to  be  six  feet  above  its  normal  low  water  level.  As  1874 
and  1875  were  years  of  rather  high  water,  four  and  a  half  feet  may 
be  taken  from  the  high  water  mark  then  observed,  thus  giving  810 

*  The  Red  River,  by  James  H.  Rowan.  Transaction  13,  Man.  Hist.  &  Sci.  Soc., 
Winnipeg,  1874. 

t  Public  Works  Report,  1867-1882. 
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feet  as  the  mean  height  of  the  lake  as  stated  above.  This  agrees  clo.sely 
with  the  height  given  by  Mr.  Upham*  for  the  mean  altitude  of  the 
same  lake. 

The  lake  has  a  total  length  of  119  miles,  and  is  divided  into  two 
parts  by  a  strait  known  as  “The  Narrows”  which,  to  distinguish 
it  from  other  places  with  the  same  local  appellation,  might  be  known 
as  “  Sifton  Narrows,”  from  Mr.  Sifton  who  has  kept  a  trading  store  at 
this  place  for  some  years.  The  channel  here  contracts  to  a  width  of 
2,650  feet  with  a  maximum  depth  of  fifteen  feet.  This  strait  divides 
the  lake  into  two  distinct  portions  differing  widely  in  their  physical 
features.  The  southern  portion  is  sixty-three  miles  long,  and  twenty- 
nine  miles  wide  in  its  widest  part,  and  has  generally  a  moderately  even 
regular  contour,  with  very  few  islands,  except  immediately  south  of 
Sifton  Narrows.  The  shore  line  of  this  portion  amounts  to  160  miles 
and  its  total  area  to  1,039  square  miles. 

The  lake  north  of  the  Narrows  is  very  different  from  that  to  the 
south.  It  is  cut  by  long  stony  points  into  deep  bays,  and  while  the 
total  length  is  only  fifty-six  miles,  the  length  of  shore  line  is  375 
miles,  and  the  total  area  is  only  67 2  square  miles.  The  greatest  depth 
found  in  this  northern  portion  is  twenty-one  feet  six  inches,  and  the 
average  depth  of  the  middle  of  the  lake  east  of  Crane  River  Narrows 
is  about  sixteen  feet.  The  southern  expansion  of  the  lake  is  reported 
to  have  about  the  same  general  depth.  The  mean  depth  of  the  lake 
may  therefore  be  assumed  at  twelve  feet,  and  as  its  total  area  is  1^711 
square  miles,  its  total  capacity  is  about  572,399,308,800  cubic  feet. 

The  only  considerable  streams  flowing  into  the  lake  are  White  Mud 
River  at  its  south  end,  and  Waterhen  River  at  its  north  end.  These 
were  measured  by  Thomas  Guerin  in  the  summer  of  1881,  and  were 
found  to  be  then  discharging  respectively  1,425  and  13,930  cubic  feet 
of  water  per  second,  while  at  the  same  time  the  Fairford  River  was 
discharging  from  the  lake  14,833  cubic  feet  per  second.  This  would 
leave  a  surplus  in  the  lake,  to  be  removed  by  evaporation,  of  cubic 
feet  a  second  or  45,100,800  cubic  feet  a  day,  and  other  small  tributaries 
would  probably  bring  this  surplus  up  to  60,000,000  cubic  feet  a  day, 
or  only  ’01  of  an  inch  over  the  whole  surface  of  the  lake.  By  con¬ 
sulting  the  table  of  rainfall  given  above,  it  will  be  seen  that  the  mean 
rainfall  for  the  three  months  of  June,  July  and  August  is  8'09  inches, 
or  ‘088  inches  a  day,  and  this  added  to  the  '01  inch  obtained  above 
would  give  '098  inch  a  day  as  the  mean  daily  evaporation  from  the 

*  Report  of  Exploration  of  the  Glacial  Lake  Agassiz  in  Manitoba  by  Warren 
Upham.  Geol.  Surv.  of  Can.  Ann.  Rept.,  Vol.  IV.,  p.  165  e. 

31 


Extent. 


Southern 

portion. 


Xorthern 

portion. 


Rise  and  fall 
of  water. 


36  E 


XORTH-WESTERN  MANITOBA. 


surface  of  this  lake.  It  is  not  improbable,  howevei’,  that  the  surplus 
water  left  in  the  lake  is  greater  than  that  given  above,  and  Mr. 
Guerin’s  experiments  at  Fairford  on  evaporation  would  appear  to  indi¬ 
cate  that  this  was  the  case,  as  for  the  month  of  August,  1881,  he  found 
that  the  amount  of  water  evaporated  from  a  shallow  vessel  was  about 
5^  inches.  In  that  year  also  the  channels  of  the  above  named  three 
rivers  were  tilled  well  up  to  their  brims,  wFile  in  1888  and  1889  the 
water  was  low  and  there  was  a  drop  of  several  feet  from  the  brink  of 
the  channel  to  the  surface  of  the  stream. 

Periods  of  Periods  of  high  and  low  water  occur  at  apparently  long  and  irregular 

water.  intervals,  and  are  caused  by  excessive  rainfall  and  excessive  drought. 

In  general,  however,  the  lakes  may  be  said  to  oscillate  about  a  foot 
above  or  below  the  normal.  In  1880  the  lake  was  very  high,  whereas 
in  1889  it  was  very  low.  In  1858  Professor  Hind*  states  that  the  water 
was  two  feet  above  its  lowest  level,  that  in  185'2  there  was  a  period  of 
very  high  water,  previous  to  which  for  a  long  time  the  water  had  been 
very  low.  In  1826  there  was  another  period  of  high  water,  anterior 
to  which  there  would  appear  to  be  as  yet  no  very  definite  published 
record. 

Wind.  The  winds  have  a  very  marked  effect  on  the  height  of  the  water  at  any 

particular  place  on  the  shore  of  this,  or  of  the  adjoining  shallow  lakes. 
With  a  wind  blowing  from  the  north-west  or  south-east,  the  water  is 
driven  towards  the  opposite  end  of  the  lake,  and  the  lake  being  so 
shallow,  the  undertow  is  not  able  to  form  a  continuous  current  beneath 
the  surface.  The  water,  blown  forward  by  the  wind,  can  return  only  by 
a  series  of  interrupted  undercurrents  which  are  incapable  of  preventino- 
it  from  being  piled  up  at  the  extremity  of  the  lake  towards  which 
the  wind  is  blowing. 

Temperature  On  account  of  the  shallowness  of  the  water,  its  temperature  is  com¬ 
paratively  high  during  the  summer  months,  and  this  large  body  of 
warm  water  exerts  a  very  great  influence  in  reducing  the  daily  range 
of  temperature  and  thus  preventing  summer  frosts. 

On  page  47,  will  be  found  a  list  of  observations  on  the  temperatufe 
of  the  water  of  Lake  Winnipegosis  during  the  summer  and  autumn  of 
1889,  and  it  is  probable  that  the  temjierature  of  Lake  Manitoba  will 
average  slightly  higher. 

Eecord  of  the  The  lake  annually  freezes  over,  but  no  exact  I’ecords  have  up  to  the 
trawinf  of present  been  systematically  kept  of  the  date  in  the  autumn  when  it  first 
the  lake.  becomes  covered  with  ice,  or  of  the  date  in  the  spring  when  the  ice 
breaks  up  and.  again  opens  the  lake  for  navigation. 

*  Report  on  the  Assiniboine  and  Saskatchewan  Exploring  Expedition.  4to. 
Toronto,  1859,  p.  102. 
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The  following  extracts  have  been  taken  from  the  “Journal  of  Oc¬ 
currences”  kept  at  the  Hudson’s  Bay  Company’s  Post  of  Manitoba 
House,  on  the  west  side  of  the  lake,  and  are  published  with  the  per¬ 
mission  of  Mr.  Joseph  Wrigley,  Commissioner  of  the  Company  : 

Oct.  23,  1881.  Ice  all  disappeared. 

Nov.  3,  1881.  Lake  frozen  about  the  shores. 

II  10,  1881.  Lake  frozen  fast  as  far  as  the  eye  can  see. 

May  13,  1882.  The  lake  is  now  open  in  places  along  the  shore. 

II  16,  1882.  Ice  moved  a  little  north. 

II  17,  1882.  Ice  breaking  up  rapidly. 

II  18,  1882.  Ice  drifting  north,  large  spaces  of  open  water  to  be 
■seen  in  every  direction. 

May  20,  1882.  No  ice  to  be  seen  as  far  as  the  eye  can  reach,  so  that 
it  may  be  said  the  lake  is  now  open. 

May  22,  1882.  Small  boat  passed  en  route  to  Totogen. 

II  17,  1883.  Ice  seems  to  be  much  broken  up,  and  open  water  is 
to  be  seen  in  many  places. 

May  18,  1883.  The  wind  veering  to  the  north  in  the  afternoon,  the 
ice  began  to  break  up  and  drift  to  the  south,  so  that  at  6  p.m.  the  bay 
was  clear. 

May  19,  1883.  No  ice  is  to  be  seen,  so  that  navigation  is  open. 

Nov.  1,  1883.  Ice  forming  rapidly  along  the  shores. 

II  5,  1883.  Boat  passed  to  Totogen. 

II  6,  1883.  Froze  hard  last  night,  so  that  the  lake  opposite  is 

nearly  all  frozen  over.  Outer  lake,  except  bays,  still  open. 

Nov.  7,  1883.  Outer  lake  open. 

II  9,  1883.  Beyond  the  village  the  lake  is  still  open. 

II  10,  1883.  The  lake  is  to-day,  as  far  as  the  eye  can  reach,  all  fast 


with  ice. 

May  12,  1884. 
II  16,  1884. 
II  17,  1884. 
II  19,  1884. 
Oct.  27,  1884. 


Ice  moved  a  few  yards  southward  to-day. 

Spaces  of  open  water  to  be  seen  on  east  shore. 

N.-E.  wind  cleared  the  bay  of  ice. 

No  ice  to  be  seen. 

All  the  lake  closed  in  with  ice  as  far  as  the  eye  can 
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May  13,  1885.  Open  patches  of  water  to  be  seen. 

II  16,  1885.  Ice  moving  about. 

II  18,  1885.  Lake  clear  of  ice. 

Nov.  1,  1885.  Ice  to  be  seen  on  the  bay  this  morning,  a  thin  skim 
■covering  the  whole  bay. 

Nov.  2,  1885.  The  whole  lake,  as  far  as  can  be  seen,  frozen  over. 

“  7,  1885.  The  lake  found  to  be  still  open  on  the  other  side. 
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April  30,  1886.  Open  water  to  be  seen  right  across  to  Sugar  Island.. 

May  6,  1886.  Schooner  passed  to  Totogen. 

Nov.  5,  1886.  Thin  skim  of  ice  over  portions  of  the  bay. 

II  16,  1886.  Lake  all  frozen  over. 

May  7,  1887.  Ice  moved  a  little. 

II  14,  1887.  The  lake  clear  of  ice. 

The  following  information  was  obtained  from  Mr.  McKay,  J.P.,  who 
has  lived  by  Lake  Manitoba  for  many  years. 

For  the  opening  of  the  lake  : 

In  1889.  April  18th,  the  earliest  known. 

In  1866.  May  20th,  the  latest  known. 

The  average  would  be  from  the  10th  to  the  15th  of  May. 

The  lake  frozen  over  : 

In  1883.  October  18th,  the  earliest  date  known  in  thirty  years. 

In  18/4.  November  13th,  the  latest  date  known  in  thirty  years. 

In  1871.  Commenced  to  freeze  on  October  24th,  but  was  not  frozen 
over  till  November  2nd. 

The  average  date  of  the  closing  of  York  boat  navigation  is  about 
October  28th. 

The  water  in  the  lake  throughout  the  summer  is  slightly  milky,  from 
the  presence  of  fine  clayey  material  in  suspension,  which  is  stirred  up 
by  storms  from  the  low  shores  and  the  soft,  shallow  bottom. 

Shores  and  Islands. 

The  southern  expansion  of  the  lake  lies  almost  entirely  beyond 
the  limit  of  the  accompanying  map,  but  its  western  side  was  examined 
when  proceeding  from  Westbourne,  where  the  expedition  started  in 
1888,  and  was  found  to  be  composed  very  largely  of  a  low  sand 
or  gravel  beach  behind  a  soft  clay  shore  studded  with  boulders. 
Behind  the  beach  is  a  level  country,  often  marshy,  extending  back 
to  a  forest  of  poplar  or  spruce.  At  Manitoba  House  the  shore  is 
higher,  sloping  up  to  a  gravel  ridge  in  a  narrow  belt  of  timber. 

The  Hudson’s  Bay  Company’s  trading  post  of  Manitoba  House  is 
beautifully  situated  on  this  slope,  and  looks'  out  over  a  narrow  streak  of 
water  towards  some  islands  thickly  wooded  with  poplar  and  maple, 
to  which  the  Indians  annually  resort  in  the  spring  to  boil  down  the 
sap  of  the  latter  tree  for  sugar. 

Mr.  David  Ai’mitt,  who  was  in  charge  of  the  trading  post  in  1889, 
informed  me  that  the  present  house  was  built  by  Ewan  Macdonald  in 
1870,  and  that  the  house  which  was  being  built  by  Mr.  McKenzie  in 
1858,  when  the  place  was  visited  by  Mr.  H.  Y.  Hind,  was  about  300 
yards  further  south,  where  the  ruins  can  still  be  seen. 
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Between  Manitoba  House  and  Sifton  Mari'ows,  the  shores,  both  of 
the  islands  and  the  mainland,  are  low,  and  usually  protected  by  a 
shingle  beach  of  irregular,  waterworn  limestone  pebbles,  behind  which 
stretch  woods  of  poplar,  willow,  and  occasionally  a«h-leaved  maple. 
One  point,  north  of  the  creek  into  Ebb  and  Flow  Lake,  is  composed 
of  jkrcha^an  boulders,  and  other  parts  of  the  shore  are  low  and  marshy. 

On  the  west  side  of  Sifton  Narrows,  is  the  Indian  agency,  and  a 
trading  store  kept  by  Mr.  Sifton.  A  quarter  of  a  mile  south  from 
this  store,  in  the  extreme  south-west  corner  of  section  22,  township 
24,  range  10,  west  of  the  Principal  Meridian,  is  the  site  of  some  old 
buildings  which,  the  Indians  informed  me,  were  formerly  a  trading 
post  of  the  Hudson’s  Bay  Company.  Nothing  now  I’emains  but  a 
small  chimney-mound  and  three  hollows  in  the  midst  of  a  grove  of 
willows,  between  which  and  the  edge  of  the  lake  is  a  grassy  meadow 
120  yards  wide,  and  level  to  near  the  edge  of  the  water,  where  it 
is  bounded  by  a  gravel  ridge.  To  the  west  the  land  is  still  level, 
but  covered  with  small  poplar,  mixed  with  a  few  small  ash  and  elm. 

North  of  the  Indian  agency  the  shore  is  at  first  soft,  but  it  soon 
becomes  skirted  by  a  gravel  bar  which  extends  to  an  outcrop  of  com¬ 
pact  Devonian  limestone. 

To  the  east  of  this  rock  outcrop,  and  at  the  north  end  of  the 
strait,  is  Manitoba  Island,  with  an  area  of  about  160  acres,  and 
rising  from  fifteen  to  twenty  feet  above  the  water.  Its  interior  is 
either  wooded  with  poplar  and  birch,  or  is  open  and  grassy,  or 
covered  with  underbrush  of  amelanchier  and  choke  cherry.  On  the 
shores  elm  is  also  growing  to  a  large  size.  While  the  east  and  west  sides 
of  the  island  slope  more  or  less  gradually  to  the  water,  the  north  side 
presents  an  abrupt  cliff  of  limestone  twelve  feet  high,  from  the  foot 
of  which  a  talus  of  limestone  gravel  fifty  feet  wide  slopes  to  the  lake. 
The  limestone  is  very  compact  and  resonant,  and  when  the  waves 
beat  against  this  beach  and  throw  these  resounding  pebbles  one  on 
another,  the  roaring  sound  will  undoubtedly  be  produced  which  has 
given  rise  to  the  superstition  among  the  Indians  that  a  Manito  or 
Spirit  beats  a  drum  or  otherwise  makes  a  noise  on  the  island.  The 
strait  past  the  island  was  therefore  called  Manito-wapow  (Cree),  or 
Manito-baw  (^Ojihway),  meaning  the  Strait  of  the  Spirit  or  Manito. 

At  the  west  end  of  the  cliff  the  gravel  beach  runs  out  into  deep 
water,  and  incloses  a  beautiful  little  harbour,  known  as  Horseshoe 
Harbour,  where  the  small  freighting  boats  can  find  shelter  on  their 
way  up  and  down  the  lake. 

Following  the  east  side  of  the  lake  northward  from  Manitoba  Island 
the  shore  line  is  indented  by  deep  marshy  bays,  surrounded  by  low 
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country,  either  marshy  or  wooded  with  poplar  and  some  spruce,  while 
the  points,  which  are  also  not  more  than  a  few  feet  above  the  water. 
Point  Richard  are  generally  guarded  by  a  wall  of  Laurentian  boulders.  Point  Richard 
is  of  this  character,  and  off  it  are  some  small  bare  islands,  consisting 
of  bars  of  sand  and  small  limestone  gravel  scattered  over  with  large 
boulders  of  gneiss  and  cream-coloured  limestone.  To  the  northward 
lies  Reed  Island,  wooded  in  the  interior  and  apparently  surrounded  by 
a  white  sandy  beach. 

Dog-hung  Bay  East  of  Reed  Island  is  a  deep  rounded  bay,  known  as  Dog-hung 
Bay,  extending  beyond  the  eastern  confines  of  the  map.  The  promi¬ 
nent  points  in  this  bay  are  all  composed  of  boulders  piled  in  an  even 
slope  to  a  height  of  six  or  eight  feet  above  the  lake,  while  between  the 
points  is  a  beach  of  rounded  limestone  gravel,  on  which  is  growing  a 
narrow  belt  of  poplar,  elm  and  oak.  Behind  the  points  are  often  small 
ponds,  and  in  rear  of  the  whole  beach  is  an  extensive  open  marsh,  stretch¬ 
ing  back  to  a  forest  of  poplar  and  spruce.  A  belt  of  low  land  is  said 
to  extend  north-eastward  from  this  bay  towards  Lake  St.  Martin,  and 
in  years  of  very  high  water  this  belt  is  entirely  overflowed. 

North  of  Dog-hung  Bay,  the  shore  maintains  precisely  the  same 
character  to  Elm  Point,  which  is  itself  a  ridge  or  spit  of  limestone  gravel 
without  boulders,  projecting  out  into  the  deep  water  of  the  lake,  and 
overhung  by  a  number  of  fine  elm  trees.  North  of  this  point  the 
shore  is  more  regular,  without  so  many  boulders  on  the  points,  and  for 
a  considerable  stretch  the  drier  wooded  country  comes  to  the  edge  of 
Steep  Rock  the  lake,  but  boulders  are  backed  up  against  it  in  a  close  wall.  Then 
lunestone  cliffs  begin  to  make  their  appearance,  and  continue  for  a 
couple  of  miles  along  the  shore,  rising  at  their  highest  point  to  twenty- 
two  feet  above  the  water.  The  bottom  of  these  cliffs  is  hollowed  out 
into  fantastic  shapes,  and  on  their  summit  is  a  lovely  stretch  of  open 
prairie,  in  places  overshadowed  by  oak  trees.  This  is  one  of  the  most 
charming  camping  places  on  the  lake.  • 

Low  Island.  Off  the  cliff  is  a  small  wooded  island,  composed  of  flat-lying  limestone 
and  boulder  clay. 

From  the  neighbourhood  of  these  limestone  clifts,  to  the  mouth  of 
Fairford  River,  the  shore  is  low,  and  generally  bordered  by  a  gravel 
ridge. 

Fairford  Faii'ford  or  Partridge  Crop  River  discharges  Lake  Manitoba  through 

River.  Partridge  Crop  Lake  into  Lake  St.  Martin,  and  this  in  its  turn  is  dis¬ 

charged  by  St.  Martin  or  Little  Saskatchewan  River  into  Lake  Win- 
nipeg.  It  has  a  width  of  700  to  900  feet,  and  a  channel  from  ten 
to  twenty  feet  deeji.  Where  it  leaves  the  lake  it  flows  over  a  bed  of 
flat-lying  limestone,  on  which  there  is  usually  from  two  to  three  feet  of 
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water,  but  after  crossing  this  bar  its  banks  are  composed  of  hard,  light 
gray  clay,  with  a  few  boulders,  till  it  passes  the  Mission  and  reaches  the 
shallow  expansion  now  largely  covered  by  the  water  of  Partridge  Crop 
Lake.  From  this  lake  it  again  flows  between  clay  banks,  but  in  a 
shallow  channel,  to  Lake  St.  Martin.  It  has  a  total  length  of  ten  miles, 
and  a  total  fall,  in  this  distance,  of  about  fifteen  feet.  Most  of  the  fall 
occurs  in  two  rapids,  one  a  short  distance  below  Partridge  Crop  Lake, 
and  the  other  a  mile  and  a  third  in  length,  between  Fairford  Mission 
and  Lake  Manitoba.  These  are  chiefly  caused  by  the  collection  in  the 
bed  of  the  stream  of  great  numbers  of  boulders  of  gneiss  and  lime¬ 
stone,  washed  out  of  the  contiguous  banks  of  boulder-clay. 

On  its  upper  portion  the  north  bank  of  the  river  is  generally  thickly 
wooded  with  poplar,  while  the  south  bank  shows  several  small  clear¬ 
ings  around  comfortable  log  houses.  Here  are  also  situated  the  trad¬ 
ing  post  of  the  Hudson’s  Bay  Company  and  the  Church  of  England  Fairford 
mission,  the  former,  a  mile  and  a  half,  and  the  latter  two  miles  and  a 
half,  from  Lake  Manitoba.  The  mission  was  first  established  on  the 
less  thickly  wooded  gravelly  banks  of  the  river  below  Partridge  Crop 
Lake,  but  on  account  of  floods  the  situation  had  to  be  abandoned,  and 
the  church  and  parsonage  are  now  beautifully  situated  on  a  rising- 
ground  from  twenty  to  thirty  feet  above  the  river,  and  overlooking, 
towards  the  south,  a  forest  of  poplar,  spruce,  and  Banksian  pine. 

Returning  to  Lake  Manitoba  and  proceeding  northward  from  the  Davis  Point, 
mouth  of  Fairford  River  the  shore  as  far  as  Davis  Point  is  generally 
rather  low,  in  some  places  bounded  by  a  gravel  bar,  and  in  other  places 
it  is  high  enough  to  be  wooded  with  poplar  and  birch  down  to  the 
beach.  In  the  distance  tall  spruce  trees  can  occasionally  be  seen.  The 
point  itself  is  composed  of  thick-bedded  white  limestone. 

West  of  Davis  Point,  the  north  shore  of  Portage  Bay  is  cut  by  deep  Portage  Bay. 
narrow  bays  separated  by  long  points  wooded  with  elm  and  poplar. 

These  points  run  out  in  a  direction  a  little  east  of  south,  on  the  same 
course  as  the  glacial  striation,  and  are  composed  chiefly  of  large  boulders 
of  Laurentian  gneiss,  mixed  with  a  very  few  of  palaeozoic  limestone. 

Paonan  Peninsula,  as  far  as  it  was  examined,  was  also  found  to  be  Paonan 
low,  and  surrounded  by  a  wall  of  Archtean  boulders,  behind  which,  in 
the  more  southern  parts,  is  a  marsh  extending  back  to  a  poplar  forest  ; 
while  in  its  northern  half  the  woods  generally  come  down  to  the  beach. 

Across  the  north  end  of  the  peninsula  is  a  portage  I’oad  1,700  paces  in 
length,  over  which  the  Indians  often  carry  their  canoes.  At  the  east 
end  of  the  portage,  which  is  opposite  a  small  island  of  boulders  covered 
with  a  few  willows,  the  water  is  very  shallow,  and  the  first  few  hun¬ 
dred  yards  of  the  portage  itself  are  across  a  sloping  gravel  plain,  extend- 
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ing  from  the  water  to  the  poplar  woods.  The  western  end  of  the  por¬ 
tage  is  in  a  grove  of  oaks,  at  the  bottom  of  a  small  bay  opening  to  the 
south,  the  shores  of  which  are  sandy  and  piled  with  boulders. 

AVest  of  Paonan  Peninsula  a  long  shallow  bay  runs  to  the  north¬ 
ward.  The  north  end  of  this  bay  is  especially  shallow,  with  stones- 
projecting  above  the  water  in  every  direction,  and  banks  of  rushes 
growing  oft'  the  beach.  The  surrounding  country  is  wooded  with  small 
poplar,  while  spruce  and  tamarack  can  occasionally  be  seen  in  the 
distance. 

Garden  Island,  which  lies  just  off  the  point  west  of  the  mouth  of  this 
bay,  is  a  ridge  of  gravel  and  boulders,  inclosing,  in  the  northern  part, 
a  grassy  and  reedy  marsh,  and  in  other  places  drier  land.  It  is  wooded 
all  around  the  shore,  and,  in  the  southern  part,  in  the  interior.  On 
its  western  side  a  sand  bar  runs  out  towards  the  point  of  the  main 
shore.  The  island  is  said  to  have  derived  its  name  from  the  fact  that 
Indians  of  the  Crane  River  band  used  to  grow  crops  of  potatoes  here 
year  after  year. 

A\  est  of  Garden  Island  Point,  twm  long  jioints  extend  southward 
towards  the  opposite  shore,  contracting  the  lake  in  one  place  to  less 
than  a  mile  and  a  half  in  width,  and  from  these  points  extend  boul¬ 
der-reefs,  in  places  piled  up  into  little  islands,  on  which  a  few  willows 
may  be  growing.  Thus  this  strait  is  shallow  and  much  obstructed  by 
boulders,  so  that,  in  low  water,  it  is  difficult  to  find  a  channel  through 
it  four  feet  in  dejjth.  The  boulders  are  almost  all  of  granite  or  mica- 
schist,  while  many  of  the  pebbles  on  the  shore  are  of  white  palaeozoic 
limestone. 

Between  Elm  Point,  the  most  westerly  of  the  two  points  above  men¬ 
tioned,  and  the  mouth  of  AA  aterhen  River,  the  shore  is  all  composed  of 
sand  or  boulders,  and,  like  the  north  shore  of  the  lake  ^elsewhere, 
without  any  sign  of  fixed  rock.  The  boulders  at  and  near  the  points 
are  piled  in  steep  v/alls  six  to  eight  feet  in  height,  and  behind  these 
walls  are  often  groves  of  large  elms  and  maples. 

From  the  mouth  of  AVaterhen  River  southward  for  a  few  miles  the 
shore  was  not  closely  examined,  but  it  appeared  to  be  low,  and 
without  special  interest.  Off  the  mouth  of  the  river  lie  the  Twin 
Islands,  two  low  islands  thickly  wooded  with  poplar  and  elm,  with  a 
few  spruce  in  the  interior.  The  islands  ai-e  surrounded  by  a  beach  of 
gravel  or  boulders  about  seven  feet  high,  and  are  connected  by  a  bar  of 
limestone  gravel  half  a  mile  long,  which  rises  five  feet  above  the  water 
and  has  an  average  width  of  100  feet.  At  the  north  end  of  this  bar 
is  a  large,  cairn-like  heap  of  boulders  piled  up  by  the  ice. 
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South  of  Twin  Islands  another  similar  island,  wooded  with  poplar 
and  ash,  lies  close  to  the  shore,  and  is  connected  with  it  by  a  very 
similar  bar  of  sand  and  fine  gravel  more  than  half  a  mile  long,  ri.sing 
in  some  places  not  more  than  a  foot  above  the  water,  and  averaging 
only  about  thirty-five  feet  in  width. 

From  the  end  of  this  bar  to  Onion  Point  the  shore  is  low  and  sandy  (jnion  I’oiut. 
or  scattered  with  boulders,  but  at  the  point  itself  a  cliff  of  limestone, 
eight  feet  in  height  at  its  highest  point,  looks  out  in  a  north-westerly 
direction  over  the  lake.  On  the  top  of  the  rock  is  a  little  oak- 
surrounded  prairie,  similar  to  that  at  Steep  Rock  Point  already 
referred  to,  but  not  quite  so  large  or  open. 

The  next  two  prominent  points  are  composed  of  limestone,  and  the  Lntle  Sandy 
shores  of  the  bays  are  thickly  wooded  with  poplar.  At  Little  Sandy 
Point  there  is  a  pile  of  rounded  gi’anite  boulders,  and  just  to  the  east¬ 
ward  is  a  high  spit  of  sand  and  small  rounded  limestone  gravel,  at 
which  the  York  boats  usually  stop  on  their  way  up  the  lakes,  as  the 
water  is  here  moderately  deep  up  to  the  shore. 

From  Little  Sandy  Point  to  the  limestone  cliff  at  Monroe  Point  the 
shore  is  generally  low,  and  more  or  less  thickly  wooded  with  poplar. 

East  of  Monroe  Point  a  small  brook,  known  as  Crane  River,  enters  Crane  River. 

the  lake  from  the  south,  but  it  appears  to  carry  very  little  water.  It 

is  quite  stagnant  for  about  a  mile  from  the  lake,  to  a  point  where 

there  is  a  small  Indian  village,  composed  of  a  few  log  houses  tenanted 

only  in  winter. 

The  east  shore  of  Crane  Bay  is  generally  piled  with  boulders,  while 
the  extreme  point  is  a  high  ridge  of  boulders  extending  out  into  the 
lake,  on  the  end  of  which  a  few  elms,  maples  and  willows  have  grown. 

A  quarter  of  a  mile  to  the  south,  this  ridge  divides ;  the  branches  run 
back  and  include  a  marsh  about  a  mile  in  length  and  a  quarter  of  a 
mile  in  width.  The  other  points  south  of  Crane  River  Narrows  are 
also  composed  largely  of  boulders,  and  the  bays  between  them  are 
shallow  and  marshy. 

South  of  Crane  River  Narrows  the  shore  assumes  a  much  more  even  Even  shore, 
character,  since  the  lake  here  extends  for  twenty-five  miles  in  the  direc 
tion  of  the  general  glaciation  of  the  country,  and  therefore  no  drumlin- 
ridges  of  boulders  extend  out  at  right  angles  to  the  shore.  As  a  rule, 
the  water  is  moderately  deep  to  within  a  short  distance  of  the  land. 

The  beach  in  some  places  runs  back  to  a  ridge  of  boulders,  but  it 
generally  consists  of  a  bar  of  limestone  gravel  in  front  of  a  wide,  level 
marsh,  behind  which  are  groves  of  poplar.  It  was  reported  that  the 
country  to  the  west,  and  for  a  considerable  distance  inland,  is  made  up 
entirely  of  alternating  bands  of  marsh  and  poplar  woods  extending  in 
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a  north  and  south  direction.  The  best  known  harbour  on  this  shore  is  at 
Sandy  Point,  which  is  a  spit  of  sand  and  limestone  gravel  running 
out  into  deep  water,  just  south  of  some  low  cliffs  of  white  limestone. 
The  haibour  is  not  a  good  one,  being  open  to  the  north-east  wind,  but 
the  deep  water  close  to  the  gravel  beach  makes  it  a  convenient  place 
to  land. 

Near  the  southern  end  of  this  portion  of  the  lake  are  three  islands, 
two  of  them  being  merely  piles  of  boulders  quite  bare  of  vegetation, 
while  the  third  and  largest  is  low  and  generally  marshy,  but  bears  a 
few  bushes,  and  is  surrounded  by  bars  of  gravel  and  calcareous  sand, 
with  boulders  of  gneiss  on  the  points.  The  most  westerly  of  the  small 
stony  islands  was  visited  on  the  4th  of  August,  1888,  and  was  found  to 

Cormorant.^,  be  black  with  great  numbers  of  cormorants  {Phalacrocorax  dilophus), 
young  and  old,  this  being  their  principal  breeding  place  in  the  lake. 
Is  01  th-east  of  these  islands,  and  at  the  south-eastern  extremity  of  this 
stretch  of  open  watei’,  the  lake  is  again  shallow  and  contracted,  the 
space  between  the  point  of  Paonan  Peninsula  and  the  opposite  shore 
being  largely  taken  up  by  Cherry  Island.  The  water  in  the  main 
channel  to  the  south  of  this  island  is  not  more  than  seven  feet  deep, 
while  to  the  north  of  it  a  depth  of  three  feet  is  all  that  was  found 
throughout. 

'Cherry Island.  Cherry  Island  possesses  a  little  hai’bour  on  its  north-east  side  where 
the  brigades  of  freighting  boats  belonging  to  the  Hudson’s  Bay  Com¬ 
pany,  coming  from  various  parts  of  this  district,  used  to  wait  for  each 
other  before  proceeding  on  their  annual  trip  to  York  Factory.  The 
name  Paonan,  now  given  to  the  peninsula  to  the  north,  is  said  to  be 
an  Ojibway  word  meaning  “  Waiting  place,”  and  was  originally  applied 
to  this  haibour.  The  harbour  is  a  little  horse-shoe-shaped  bay,  open 
to  the  north  and  north-east,  but  obstructed  at  its  mouth  by  a  sandy 
bar.  The  water  within  this  bar  is  from  four  to  five  feet  deep  up  to  the 
beach  of  sand  and  gravel,  which  rises  six  feet  above  the  water.  Behind 
the  beach  is  a  narrow  sandy  plain,  behind  which  is  a  thin  row  of  elm, 
oak,  maple  and  cherry.  The  centre  of  the  island  is  a  marsh  covered 
with  tall  leeds,  while  most  of  the  rest  of  the  shore  is  surrounded  by 
reeds  or  boulder-bars  running  out  a  considerable  distance  into  the  lake. 
Riding  Mountain  can  be  distinctly  seen  from  this  island  as  a  clear 
blue  line  in  the  south-west. 

West  shore  South  of  Cherry  Island  the  west  side  of  the  lake  to  the  Nar- 

NaiTows.  lows  is  low,  and  without  any  sign  of  the  underlying  rock,  but 
is  composed  of  a  ridge  of  gravel  or  boulders,  lying  on  an  original 
floor  of  boulder-clay,  which  has  been  first  shoved  up  by  the 
ice,  and  then  assorted  by  the  waves  and  currents.  Many  examples  of 
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the  result  of  the  shoving  of  spring  or  floating  ice  were  seen  in  1889  in 

the  little  mounds  of  clay  and  gravel  near  the  water’s  edge  on  the  gently 

sloping  shore  just  in  front  of  the  ridge  of  boulders  ;  and  the  gravel 

hook  at  the  “  Bluff  Harbour  ”  is  an  excellent  example  of  the  way  in  Bluff  Har- 

which  this  ice-shoved  material  is  assorted  by  waves  and  currents,  the 

finer  pebbles  being  carried  along  into  deeper  water. 


WATERHEN  RIVER  AND  LAKE. 

Waterhen  River  flows  from  Lake  Winnipegosis  into  the  north-west  Xame 
ern  extremity  of  Lake  Manitoba,  touching  the  south  end  of  Waterhen 
Lake  about  the  middle  of  its  course.  Its  Indian  name,  Sin-gipsien-- 
sibi,  is  given  to  it  on  account  of  the  presence  here  of  the  western  grebe 
{Podiceps  occidentalis,  OjihwAy  Sin-gip-sieiv),  which  breeds  on  the  lake 
and  river  in  quite  large  numbers. 

The  river  was  examined  and  surveyed  by  Henry  B.  Smith,  C.E.,  in  De.scription  by 
1873,  and  the  following  are  some  of  his  notes  in  reference  to  it : _ 

“  The  total  distance  by  this  river  between  the  above  lakes  (Winni¬ 
pegosis  and  Manitoba)  is  thirty  miles,  and  the  difference  of  level  18-73 
feet.  After  traversing  a  long  reach  of  Lake  Winnipegosis,  the  Water- 
hen  River  is  entered,  flowing  in  a  north-easterly  direction  between  low 
marshy  banks,  with  a  current  of  three  miles  an  hour  over  a  muddy 
bottom ;  its  average  width  is  about  500  to  600  feet  and  depth  five  to 
six  feet ;  the  difference  of  level  on  this  section,  known  as  the  ‘  North 
Branch,’  is  about  six  feet. 

“  Waterhen  Lake  is  now  reached,  a  very  shallow  sheet  of  water, 
filled  with  boulders  lying  on  a  stiff  clay  bottom,  and  so  close  together 
that  no  channel  can  be  found  ;  the  average  depth  (in  the  channel)  in 
July,  1872,  was  only  three  feet. 

“  Leaving  W^aterhen  Lake  the  river  flows  at  an  average  rate  of  from 
three  to  four  miles  an  hour  in  a  southerly  direction  to  the  ‘Forks.’ 

The  depth  varies  from  three  and  a  half  to  seventeen  feet,  and  the  chan¬ 
nel  is  in  many  places  obstructed  by  large  boulders,  so  as  to  interfere 
seriously  with  navigation. 

“  The  average  width  of  this  portion  of  the  river  is  about  500  feet, 
the  bottom  is  stony  as  far  as  the  ‘  Forks,’  where  it  becomes  muddy.”* 

In  1881  Thos.  Guerin,  C.E.,  examined  the  river  for  the  purpose  of  Volume 
determining  the  amount  of  water  discharged  by  it,  and  reports  as  fol- 


“Memorandum  on  the  portages  and  streams  between  Lakes  Winnipeg,  iVIanitoba, 
ftc.  From  reports  on  surveys  made  by  Henry  B.  Smith,  C.E.,  in  187.S.  C.  P.  R. 
Report,  Ottawa,  1874,  p.  260,  with  map  and  section. 
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lows  : — “  About  five  miles  above  its  junction  with  the  lake  (Manitoba)  a 
suitable  place  was  found  for  examining  it.  Here  the  river  was  444  feet 
wide ;  its  maximum  depth  was  twelve  feet,  and  the  quantity  of  water 
passing  in  it  was  13,930  cubic  feet  per  second.  From  a  watermark 
visible  on  its  banks  it  was  ascertained  that  the  river  had  fallen  1 
feet  from  its  highest  stage  during  the  previous  spring.  When  it  was 
at  that  stage,  the  quantity  of  water  passing  in  it  was  18,642  cubic  feet 
per  second.”* 

In  the  upper  parts  of  the  river  the  banks  are  low,  and  generally 
skirted  with  reeds,  though  near  Lake  Winnipegosis  the  reeds  are  varied 
with  grassy  banks  and  occasional  gravel  beaches.  At  its  mouth  into 
Waterhen  Lake  the  river  is  almost  filled  with  rushes,  and  through 
them  there  is  a  narrow,  rapid  stream.  ^ 

Another  channel,  to  the  east  of  the  one  usually  travelled,  is  said  to 
exist,  but  it  was  not  examined. 

In  the  lower  part  of  the  river  are  a  number  of  islands,  most  of  which 
are  surrounded  by  rushes,  and  capped  in  the  centre  by  groves  of  pop¬ 
lar.  The  banks  are  generally  from  three  to  eight  feet  in  height,  grassy 
on  the  face,  but  on  top  covered  with  the  burnt  remains  of  a  forest  of 
poplar  and  birch  and  small  oak.  Boulders  of  gneiss  are  scattered  over 
the  surface. 

The  river  empties  into  Lake  Manitoba  by  several  channels,  all  of 
which  wind  through  a  low  wide  marsh  for  several  miles. 

Waterlien  Lake  was  examined  by  Mr.  Dowling,  who  states  that  it  is 
twenty-four  miles  long,  with  a  width  of  five  miles,  a  shore  line  of  sixty 
miles,  an  area  of  forty-four  square  miles,  and  an  elevation  above  the 
sea  of  822  feet.  It  is  very  shallow,  the  depth  in  the  centre  being 
about  six  feet.  The  south-east  side  of  the  lake  is  thickly  strewn  with 
large  boulders,  but  further  to  the  north  they  are  not  so  prevalent, 
though  the  beach  is  still  low  and  sloping,  partaking  very  much  of  the 
character  of  the  east  shore  of  Lake  Winnipegosis  north  of  Birch  Island. 
The  western  shore  is  generally  low  and  muddy,  and  often  indefinite, 
being  bounded  by  a  wide  bank  of  rushes.  'None  of  the  underlying 
rocks  were  anywhere  seen. 


LAKE  WINNIPEGOSIS. 

Lake  Winnipegosis  is  a  long,  curved  lake,  lying  between  north 
latitudes  51°  34'  and  53°  IF,  and  west  longitudes  99°  37'  and  101°  6'. 
Its  greatest  length  in  a  direction  N.  30°  W.  from  Meadow  Portage  to 

O  O 

*Report  on  Lake  Manitoba  overflow,  by  Thomas  Guerin.  Report  of  the  Ministe 
of  Public  Works,  1867-1882,  p.  541,  Ottawa,  1883. 
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the  mouth  of  Overflowing  River,  but  across  a  long  stretch  of  land,  is 
one  hundred  and  twenty-two  miles ;  its  greatest  width,  north  of  Fox 
Point,  is  seventeen  miles  and  a  half.  It  has  a  shore  line  of  570  miles, 
an  area,  exclusive  of  islands,  of  2,000  square  miles,  while  its  islands 
have  an  aggregate  area  of  ninety-six  square  miles.  Its  greatest 
ascertained  depth  is  thirty-eight  feet,  off  the  north-east  point  of  Birch 
Island,  and  its  mean  altitude  is  eighteen  feet  above  Lake  Manitoba, 
or  828  feet  above  the  sea.  This  height  is  the  approximate  mean  of 
two  measurements  made  respectively  by  H.  B.  Smith,  C.E.,*  in  1873, 
and  George  A.  Bayne,  C.E.,t  in  1889,  the  former  finding  a  difference 
of  level  of  18-73  feet  between  the  two  lakes,  and  the  latter  a 
difference  of  17-4  feet  measured  across  Meadow  Portage,  when  the 
water  had  been  calm  for  some  time. 

The  water  in  this  lake  is  clearer  than  that  in  either  Lakes  Winnipeg 
or  Manitoba,  and,  as  was  stated  in  referring  to  the  latter  lake,  it  is 
warmed  by  the  sun’s  rays  in  summer,  and  as  it  does  not  cool  rapidly, 
it  exerts  a  great  influence  in  equalizing  the  diurnal  temperature  of  the 
country  in  its  vicinity,  and  thus  preventing  the  occurrence  of  summer 
frosts. 

The  following  table  will  show  the  temperatures  of  the  surface  of  the 
lake  and  vicinity  during  the  summer  of  1889,  the  observations  having- 
been  generally  taken  in  open  water,  some  distance  from  land  ; — 


Water  Te.mperature. 


Date. 

Time. 

Temperature. 

Remarks. 

J  uly  13 . 

62  Eahr. 

In  Lake  M'innipegosis. 

14 . 

9,05  a.  m. 

65 

15 . 

8.00  a.  m . 

64 

16 . 

8.20  a.  m. 

65 

18 . 

7.40  a.  m . 

64 

19  . 

1  40  p.  m . 

66 

20  . 

8.35  a.  m . 

65 

21  . 

,8,45  a.  m . 

63 

22 . 

3.15  p.  m. 

67 

23 . 

11.30  a.  m. 

68 

24 . 

11 . 30  a.  m . 

70 

25  . 

7.00  a. m . 

67 

29 . 

10.15  a.  m 

70 

31 . 

12.00 

70 

Aug.  3 . 

9.00  a.  m . 

62 

6 . 

8.00  a.  m . 

66 

7 . 

3,30  p. m . 

66 

■"Memorandum  on  the  portages  and  streams,  &c.,  by  Henrj-  B.  Smith,  0.  E., 
C.P.R.  Report,  1874,  p.  260. 

fLetter  froni  George  A.  Bayne,  C.E.,  of  Winnipeg,  dated  Dec.  26,  1800. 


Clearer  water 


Mater 

temperature. 
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AVater  Temperature — Concluded. 


Water  temper¬ 
ature — Con. 


Date. 

Time. 

Temperature. 

Remarks. 

Aug.  8 . 

7.20  a.  m. 

O 

63 

9 . 

10.00 

65 

10 . 

66 

68 

14. ...V.. 

0.15  a.  m . 

70 

do  do 

14 . 

10.. 50  a.  m . 

71 

In  Lake  Winnipegosis. 

15 . 

9.00  a.  m . 

69 

17 . 

7.45  a.  m . 

68 

18 . 

9.00  a.  m . 

68 

In  mouth  of  Shoal  River. 

22 . 

1.00  p.  m . 

69 

In  Swan  Lake. 

27 . 

5 . 00  p.  m . 

69 

do 

31 . 

12 . 30  p.  m . 

65 

do 

Sept.  1 . 

1.50  p.  m . 

65 

do 

2 . 

7.20  a.  m. 

57 

do 

3 . 

2.00  p.m. 

59 

do 

6 . 

5.30  p.  m . 

56 

In  Lake  Winnipegosis. 

7 . 

1.30  p. m . 

66 

8 . 

9.00  a.  m. 

56 

21 . 

10 . 00  a.  m . 

48 

22 . 

9.30  a.  m. 

49 

25 . 

9.30  a.  m. 

44 

20 . 

8.30  a.  m . 

464 

27 . 

2.30  p.  m. 

474 

28 . 

11.00  a.  m . 

45 

Oct.  1  . 

9.00  a.  m . 

414 

3 . 

9.30  a.  m. 

41 

5 . 

8.30  a.  m . 

414 

6 . 

11.45  a.  m. 

41 

7  . 

8.15  a.  m . 

414 

10 . 

42 

12  . 

43 

14 . 

42 

In  Waterhen  Lake. 

19 . 

4C 

In  Lake  Manitoba. 

22 . 

Ice  around  the  shore. 

Ice.  The  lake  annually  freezes  over  with  a  thickness  of  from  two  to 

three  feet  of  ice,  and,  as  far  as  could  be  learned,  the  dates  of  the 
opening  and  closing  of  navigation  are  about  the  same  as  those  given 
for  Lake  Manitoba  on  pages  37  and  38. 


Shores  and  Islands. 

The  following  brief  description  of  the  shores  and  islands  of  the  lake 
refers  to  the  summer  of  1889  unless  otherwise  stated. 

Beginning  at  the  south-eastern  corner  of  the  lake  and  proceeding 
northward,  the  shore  is  generally  composed  of  a  ridge  of  sand  and 
sravel  faced  wdth  scattered  boulders,  behind  which  is  a  marsh  or  low 

O  ' 

meadow  from  a  quarter  of  a  mile  to  a  mile  in  width.  East  of  the 
marsh  or  meadow  is  a  light  gravel  ridge,  on  which  are  growing  oak. 
willow  and  poplar,  inclosing  here  and  there  small  grassy  swamps. 
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The  Meadow  Portage,  between  Lake  Winnipegosis  and  Lake  jManitoba, 
has  its  western  termination  in  a  little  bay  in  this  long  coast  meadow. 
The  shore  of  this  bay  is  free  from  bouldei’s,  and  is  a  good  landing  place 
for  canoes  and  small  boats,  but  a  number  of  stony  reefs  lie  a  short 
distance  out  in  the  shallow  water.  From  the  shore  the  portage  road 
runs  east  across  the  level  meadow  for  a  quarter  of  a  mile  to  a  belt  of 
oak  and  poplar.  Passing  through  this  grove  it  skirts  the  north  end 
of  an  extensive  marsh,  passing  here  and  there  thimigh  clumps  of  trees, 
till  a  belt  of  poplar  woods  about  a  quarter  of  a  mile  wide  is 
reached.  Beyond  this  another  swamp  a  third  of  a  mile  wide  is 
crossed,  and  then  the  road  enters  a  poplar  forest  stretching  down  to 
Lake  Manitoba.  Within  this  forest  and  about  a  mile  and  a  third  from 
Lake  Winnipegosis  is  a  low  ridge,  stated  by  H.  B.  Smith  on  his  profile,* 
to  be  eleven  feet  above  Lake  Winnipegosis,  or  29-72  feet  above  Lake 
Manitoba.  Mr.  Bayne  informs  me  that  the  shortest  distance  between 
the  two  lakes  is  9,400  feet.  The  land  consists  of  a  light  gray,  almost 
white,  calcareous  clay,  holding  many  irregular  pebbles  of  limestone. 
Very  few  boulders  are  lying  on  the  surface,  except  at  a  point  about 
two  hundred  yai'ds  east  of  the  ridge  last  mentioned,  where  they  are 
rather  numei'ous. 

The  country  maintains  the  same  character  throughout  to  the  head 
of  Waterhen  River.  The  old  trading  post  of  the  Hudson’s  Bay  Com¬ 
pany  was  situated  on  this  shore,  near  the  head  of  the  river,  but  a  few 
years  ago  it  was  moved  down  the  river  to  a  point  just  below  AVaterhen 
Lake. 

From  the  head  of  Waterhen  River  to  Point  Brabant  the  east  shore 
was  examined  by  Mr.  Dowling,  and  the  following  description  is  from 
his  notes  : — 

The  west  side  of  the  bay  from  which  Waterhen  River  flows  is  very 
similar  to  the  east  side,  being  generally  bounded  by  a  beach  of  sand  or 
gravel,  behind  which  is  a  low  flat  meadow,  extending  b  ick  to  a  burnt 
forest  of  poplar  and  spruce.  At  a  point  half  way  down  the  side  of 
the  bay  several  small  saline  ponds  lie  behind  the  gravel  beach,  and  at 
Salt  Point  there  is  a  drier  meadow,  on  which  are  the  remains  of  several 
old  houses.  From  this  point  a  reef  of  boulders  extends  into  the  lake 
towards  Ermine  Island,  which  is  generally  high,  and  wooded  with 
maple,  its  northern  extremity  extending  into  a  gravel  bar.  Long 
Island,  lying  further  southward  within  the  bay,  is  low,  and  generally 
lightly  covered  with  scrub.  West  of  Salt  Point  the  shore  runs  north¬ 
ward  into  a  long  marshy  bay,  to  the  west  of  which  again  is  a  low 
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unwoodecl  point,  from  which  bai’s  of  granite  boulders  extend  .south¬ 
ward  into  the  lake. 

Turning  northward  up  the  east  side  of  the  main  portion  of  the 
lake,  the  shore  is  generally  low,  with  a  few  small  boulders  lying  on 
scattered  broken  fragments  of  limestone.  The  timber,  chiefly  burnt 
poplar,  first  touches  the  beach  two  miles  north  of  this  point.  Some  of 
the  bays  are  shallow,  while  the  points  are  built  up  of  large  boulders, 
with  deep  water  oflf  them.  Four  miles  and  a  half  north  of  the  point 
fixed  rock  was  seen  for  the  first  time  since  entering  the  lake.  Four 
miles  and  a  half  further  north  a  small  island  lies  off  the  shore 
wooded  with  poplar,  elm  and  willow,  while  the  land  to  the  east  is  wooded 
with  poplar,  elm  and  a  few  oak  trees. 

At  Net  Point  there  is  another  low  exposure  of  bedded  limestone ; 
but  the  rest  of  the  shore  all  the  way  to  Point  Brabant  is  low  and 
more  or  less  closely  piled  with  a  ridge  of  boulders. 

At  Point  Brabant  a  limestone  cliff  extends  for  about  a  mile 
along  the  shore,  rising  at  its  highest  point  to  about  forty  feet 
above  the  water.  A  long  sloping  gravel  beach  reaches  from  the 
foot  of  the  almost  vertical  cliff  to  the  edge  of  the  water,  and  on  this 
beach,  and  under  the  shelter  of  the  cliff,  a  line  of  wide-spreading  elms 
is  growing.  A  similar  row  of  trees  may  be  seen  in  front  of  many  of 
the  other  cliffs  by  this  lake,  indicating  clearly  that  its  waves  are  not 
at  present  cutting  them,  but  that  they  were  formed  when  the 
lake  stood  a  few  feet  above  its  present  level,  when  the  ridge  along 
the  top  of  the  Meadow  Portage  was  also  formed,  and  when  consequently 
lakes  Winnipegosis  and  Manitoba  were  joined  into  one  great  sheet  of 
water  which  extended  to  the  south  and  east  over  large  areas  in  the 
province.  , 

For  five  miles  north  from  Point  Brabant  the  shore  is  often  protected 
by  a  sloping  wall  of  boulders,  behind  which  is  a  higher  ridge  of 
boulders  wooded  with  elm.  At  the  end  of  the  above  distance  is  a  low 
cliff  of  limestone,  north-east  of  which  and  a  short  distance  back  from 
the  lake,  is  a  hill  of  limestone  rising  by  an  easy  slope  from  the  edge 
of  the  water  to  a  height  of  sixty  feet,  and  strewn  with  dead  birch, 
spruce  and  poplar.  Its  summit  is  slightly  rolling  parallel  to  the  shore, 
and  is  covered  with  pebbles  and  rounded  cobbles,  while  its  western  face 
is  strewn  with  large  masses,  some  possibly  in  place,  of  heavily-bedded 
dolomitic  limestone. 

From  this  hill  to  Wade  Point,  a  distance  of  seven  miles,  the  shore 
is  everywhere  low,  and  generally  bounded  by  a  wall  of  Archsean 
boulders,  and  wooded  with  elms,  behind  which  is  a  country  clothed  with 
poplar  and  some  spruce.  Gun  Island  is  a  mass  of  these  boulders  ten 
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feet  in  height,  and  is  connected  with  the  shore  by  a  long  bar  of  similar 
boulders,  which  stood  a  foot  above  the  surface  of  the  lake  during  the 
period  of  low  water  in  1889. 

North  of  Wade  Point  the  character  of  the  east  shore  changes  con¬ 
siderably,  and  granite  boulders,  which  form  so  prominent  a  feature 
of  the  beach  to  the  south  of  it,  are  much  less  numerous,  the  boulder- 
strewn  tract  crossing  the  lake  and  continuing  up  the  west  side  of 
Birch  Island.  The  water  to  the  south  of  Hunter’s  Island  is  every¬ 
where  shallow,  and  the  shores  slope  very  gradually  into  the  lake. 
Boulders  of  gneiss  are  thickly  scattered  on  the  most  southerly  points. 
Elsewhere  the  beach  is  composed  chiefly  of  more'  or  less  irregular 
fragments  of  limestone,  which  in  most  cases,  as  on  the  north  side  of 
Island  Z,  are  probably  derived  from  immediately  underlying  rock. 
North-east  of  Hunter’s  Island  the  beach  is  a  belt,  fifty  to  seventy- 
five  yards  in  width,  between  the  woods  and  the  water,  the  upper  part 
grass-grown,  the  lower  part  bare  of  vegetation,  and  scattered  with 
debris,  chiefly  of  moderately  thin-bedded  limestone  with  an  occasional 
boulder  of  gneiss,  all  bedded  in  a  soft  light  gray  sandy  clay. 

In  latitude  52°  23'  a  hill  of  limestone,  thirty-five  feet  in  height, 
rises  to  the  south  of  a  shallow  bay,  and  on  its  side  sloping  tow^ards 
the  lake  is  an  old  beach  of  rounded  limestone  gravel  of  the  age  of 
the  Meadow  Portage  ridge. 

From  this  hill  northward  to  Point  Laronde  the  shore  is  very 
monotonous,  being  everywhere  very  low,  and  composed  of  sandy  clay 
irregularly  strewn  with  fragments  of  limestone,  and  a  few  boulders  of 
granite.  The  water  off  the  shore  is  shallow,  and  stony  bars  project 
above  its  surface.  The  larger  islands  close  to  the  shore  are  low,  and 
wooded  with  spruce  and  poplar ;  their  eastern  sides  are  generally  soft 
and  marly,  while  their  western  sides  are  flat,  like  the  main  shore. 

Further  out  in  the  lake  several  wooded  islands  lie  in  the  channel 
between  Birch  Island  and  the  shore ;  the  most  conspicuous  and 
interesting  of  these  is  Hill  Island,  the  northern  one  of  the  group. 
It  rises  about  forty  feet  above  the  water,  and  at  its  northern  end, 
hidden  among  poplar  and  spruce  trees,  is  a  half-buried  cliff  of  lime¬ 
stone,  at  the  foot  of  this  cliff  is  a  terrace  strewn  with  boulders  down 
to  fifteen  feet  above  the  water,  below  which  the  beach  is  composed 
of  a  sloping  pavement  of  granite  boulders  from  twelve  to  eighteen 
inches  in  diameter.  On  the  east  side  of  the  island  is  another  cliff, 
but  it  consists  of  compact  glacial  till,  and  a  beach  of  large  boulders 
extends  from  its  foot  down  to  the  lake.  On  top  of  the  cliff, 
at  heights  of  twelve  and  twenty-five  feet  above  the  water,  are  deposits 
of  rounded  gravel,  indicating  old  stages  in  the  history  of  the  lake. 
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Inland  the  island  is  generally  thickly  wooded  with  spruce,  birch 
and  poplar.  From  the  north-east  and  north-west  corners  of  the 
island  gravel  bars  extend  northward  as  reefs,  and  from  the  south 
end  a  gravel  spit  extends  southward  for  250  yards  beyond  the  limit 
of  the  woods. 

The  other  islands  to  the  south  are  mostly  low,  with  flat  shores, 
and  inland  are  generally  wooded  with  poplar  and  a  few  spruce. 

North  of  Point  Laronde  the  east  shore  of  the  lake  is  everywhere 
low  and  flat,  being  often  underlaid  by  thin-bedded  limestone  dipping 
gently  towards  the  west,  and  running  for  a  long  distance  under  the 
water.  This  limestone  has  been  very  generally  much  broken  by  the 
shoving  of  the  ice  in  spring,  and  the  beach  is  therefore  strewn  with 
angular  fragments  of  the  rock.  Two  miles  north  of  the  point  is  the 
mouth  of  the  only  noticeable  creek  emptying  into  the  east  side  of  Lake 
Winnipegosis.  It  is  fifty  feet  wide  and  from  three  to  six  inches  deep, 
flows  swiftly  among  boulders,  and  in  the  autumn  of  1889  was  falling 
about  two  feet  over  the  beach  into  the  lake.  An  Indian  canoe  route 
is  said  to  go  up  this  stream  and  across  into  a  chain  of  lakes  which 
connect  with  the  northern  end  of  Waterhen  Lake,  providing  a 
short  way  to  the  Hudson’s  Bay  Company’s  post  on  the  latter 
lake,  and  one  on  which  there  is  not  much  danger  of  detention  by 
storms. 

The  country  through  which  this  route  passes,  and  the  whole  of  the 
region  lying  between  Lakes  Winnipegosis  and  Winnipeg,  is  described 
by  Alexander  Monroe,  the  Hudson’s  Bay  Company’s  trader  at  Water- 
hen  Elver,  as  a  great  flat-lying  area,  dotted  with  many  small  lakes, 
and  traversed  from  south  to  north  by  a  high  ridge  covered  with  Bank- 
sian  pine,  reaching  as  far  as  the  Grand  Rapids  on  the  Saskatchewan. 

The  islands  off  the  shore  are  generally  capped  by  a  ridge  of  granite 
boulders,  and  the  whole  shore  bears  evidence  of  having  been  moulded 
to  some  extent  by  the  ice  of  the  glacial  period,  for  the  points  run  out 
into  the  lake  parallel  to  the  direction  of  the  glacial  striation,  while 
behind  them  are  shallow  bays  extending  back  into  long,  narrow 
marshes.  On  the  low,  flat  beach  are  also  many  evidences  of  the 
shoving  of  the  ice  in  spring.  Boulders  are  lying  on  the  soft  clay,  and 
grooves  in  which  they  have  been  pushed  along  extend  from  them 
towards  the  water.  One  large  boulder  of  dark  gray  gneiss  had  a 
groove  behind  it  seventy-four  paces,  at  least,  in  length ;  thirty-four 
paces  straight,  then  a  bend  and  twenty  paces  straight,  and  then 
another  bend  and  twenty  more  paces  straight,  to  beneath  the  surface 
of  the  water. 

At  the  norrh  end  of  the  bay  east  of  Long  Point,  and  again  north  of 
the  bay  to  the  west  of  the  same  point,  a  high  wooded  ridge  rises  back 
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from  the  shore,  and  the  north  shore  of  the  lake  follows  the  foot  of 
this  ridge  in  a  moderately  even  line  to  the  mouth  of  Swamp  Creek. 

The  shore  of  the  latter  bay  is  low  and  marshy,  and  a  number  of  rills 
of  dark  brown  water  are  flowing  into  its  western  side  from  a  dense 
spruce  swamp.  The  beach  is  of  flue  hat’d  quartz  sand,  and  is  generally 
skirted  with  rushes. 

West  of  this  bay,  the  beach  for  a  short  distance  descends  into  Even  shore 
shallow  water,  and  then  for  more  than  thirty  miles  it  maintains  a  very 
constant  character.  It  is  generally  about  150  feet  wide,  with  a  gentle 
slope  between  the  water  and  the  edge  of  the  woods,  while  the  water, 
even  close  to  the  shore,  is  of  considerable  depth.  The  •  beach, 
which  is  probably  the  most  beautiful  anywhere  on  the  lake,  is  partly 
overgrown  with  grass,  and  is  composed  of  sandy  clay,  in  which  cobbles 
and  pebbles  of  white  limestone  are  embedded,  many  of  them  but  little 
water-worn  and  showing  well-marked  glacial  stria?.  Large  boulders  of 
gneiss  are  comparatively  rare. 

Towards  the  eastern  end  of  this  part  of  the  shore  the  gentle  slope 
between  the  edge  of  the  grass  and  the  water  shows  many  evidences  of 
ice  shoving,  both  in  little  heaps  of  gravel  piled  on  the  beach,  and  deep 
furrows  ploughed  in  the  mud. 

Behind  the  open  shore  is  a  forest  of  white  and  black  poplar,  mingled,  Wourted  shore 
in  the  distance,  with  birch  and  spruce.  In  this  forest  a  hill  rises  by  a 
gentle  incline  to  a  height  of  from  sixty  to  ninety  feet,  and  though  its 
face  is  thickly  overgrown  with  vegetation,  some  small  boulders  and 
cobbles,  similar  to  those  on  the  beach,  can  be  seen  lying  on  it  here 
and  there. 

While  none  of  the  older  rocks  are  exposed  in  place  on  this  shore.  Old  beaches 
there  are  on  the  southern  slope  of  the  above-mentioned  wooded  ridge  terraces, 
several  terraces  and  ancient  gravel  beaches  which  are  of  considerable 
interest.  The  most  conspicuous  of  these  terraces  extends  along  the 
face  of  the  ridge  at  a  height  of  fi’om  twenty  to  thirty  feet  above  the 
water.  One  of  the  localities  at  which  it  is  best  shown  is  four  miles 
south-east  of  the  Western  Mossy  Portage.  It  is  here  scarped,  and 
is  seen  to  be  composed  almost  exclusively  of  flattened,  disc-shaped, 
water-worn  pebbles  of  white  limestone,  with  a  few  of  dolomite,  and 
a  few  others  of  granite,  most  of  which  still  show  traces  of  glacial 
stria?.  The  pebbles  are  embedded  in  a  scanty  matrix  of  white, 
slightly  clayey  sand.  The  summit  of  the  terrace  is  twenty-seven 
feet  above  the  lake  and  consists  of  three  gravel  ridges,  all  of  about 
the  same  height,  and  all  parallel  to  the  shore,  separated  by  narrow 
troughs,  the  trough  behind  the  third  ridge  being  ten  feet  deep,  back 
of  which  the  main  hill  rises  with  a  gentle  slope.  These  probably  repre- 
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sent  the  remains  of  an  ancient  gravel  spit  which  projected  into  the 
lake  in  the  era  of  the  Meadow  Portage  ridge,  and  the  long  gravel 
islands  opposite  this  part  of  the  shore,  and  now  a  mile  and  a  quarter 
out  in  the  lake,  possibly  also  represent  fragments  of  the  same  ancient 
spit. 

Four  miles  west  of  the  Eastern  Mossy  Portage,  the  woods  have  been 
burnt  for  a  short  distance,  and  two  terraces  are  seen,  one  about  the 
height  of  the  last,  and  one  very  conspicuous,  at  a  height  of  from 
fifty  to  sixty  feet  above  the  lake. 

,  The  Eastern  Mossy  Portage,  called  by  the  Saulteux  Indians  Kak- 
is-tet-i-nak,  The  Man  Ridge,  starts  from  Lake  Winnipegosis  near  the 
middle  of  this  open  stretch  of  shore  line,  and  runs  northward  for  a  dis¬ 
tance  of  about  four  miles  to  a  shallow  bay  on  the  south  side  of  Cedar 
Lake.  It  was  first  surveyed  and  levelled  about  rhe  end  of  May, 
1858,  by  Mr.  A.  W.  Wells,  acting  as  assistant  to  Mr.  S.  J.  Dawson,  who 
found  that  its  total  length  was  four  miles  and  eighteen  chains,  and 
that  Lake  Winnipegosis  was  four  feet  higher  than  Cedar  Lake,  which 
was  very  low  at  the  time.* 

It  was  afterwards  surveyed  and  levelled  by  Mr.  Henry  B.  Smith,  C.E., 
in  1873,  and  is  described  with  a  plan  and  section  in  his  report  as 
follows : — “  The  level  of  these  lakes  may  be  assumed  to  be  equal. 
Starting  from  a  fine  open  bay  on  Cedar  Lake,  with  a  bottom 
composed  of  mud  and  sand,  sloping  off  gradually  to  a  depth  of 
six  feet  at  a  distance  of  660  feet  from  the  shore,  the  portage  for 
three-quarters  of  a  mile,  passes  over  a  corduroy  road  through  a  very 
soft  muskeg  or  swamp,  to  a  fine  hard  ridge  of  land,  along  which  the 
Hudson’s  Bay  Company  have  built  their  waggon  road. 

“  The  total  length  in  a  straight  line  between  the  lakes  is  nearly  four 
miles.  Travelling  in  a  southerly  direction  from  Cedar  Lake  the  land 
rises  gradually  to  a  height  of  93 T 4  feet  at  a  point  only  one-quarter  of 
a  mile  from  the  shore  of  Winnipegosis,  then  descends  suddenly  to  its 
beach.  Winnipegosis  here  presents  a  wide  surface,  affording  no  natu¬ 
ral  protection  to  boats  from  the  heavy  storms  which  are  so  frequent  in 
these  parts.  The  bottom  of  the  lake,  composed  of  limestone  gravel, 
slopes  away  gradually  to  a  depth  of  six  feet  at  200  feet  from  the 
■shore.  ”f 

In  the  winter  of  1880  Wm.  Pearce,  D.L.S.,  ran  a  survey  line  be¬ 
tween  the  two  lakes,  crossing  the  portage  a  mile  and  a  half  from  Lake 

*Papers  relative  to  the  e.xploration  of  the  country  between  Lake  Superior  and  the 
Red  River  Settlement,  London,  Govt.,  1859. 

fMemorandum  on  the  portages  and  streams,  &c.,  by  Henry  B.  Smith,  C.E.  C.P.R. 
Report,  1874,  pp.  260-1. 
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Winnipegosis ;  in  September,  1889,  it  was  examined  by  the  writer, 
and  lastly,  in  July,  1891,  it  was  levelled  by  Mr.  D.  B.  Dowling,  who 
found  the  highest  point  on  the  trail  ninety-three  feet  above  Lake 
Winnipegosis,  and  this  lake  nine  inches  above  Cedar  Lake.  The 
accompanying  plan  and  elevation  are  from  his  surveys. 

Starting  from  Lake  Winnipegosis,  the  portage  runs  from  the  water 
over  the  beach-ridge,  and  immediately  begins  to  ascend  the  hill,  the  top 
of  which  is  reached  on  the  third  step  at  a  height  of  ninety-three  feet, 
where  the  around  is  found  to  consist  of  water-worn  discoidal  limestone 

O 

gravel.  From  this  point  it  strikes  northward  along  the  top  of  a  gravel 
ridge,  which  is  at  first  wooded  with  spruce  and  then  for  a  mile  and  a 
quarter  with  little  else  but  Banksian  pine,  the  land  on  either  side  being 
ten  feet  lower,  and  wooded  with  spruce  and  tamarack.  The  ridge 
throughout  this  distance  is  100  to  200  feet  wide,  and  consists  of 
round  or  discoidal  limestone  gravel.  It  slopes  lightly  to  the  east, 
where  in  places  there  is  a  low  subsidiary  ridge,  and  as  a  rule  descends 
somewhat  more  abruptly  towards  the  west.  In  the  woods  to  the  east  two 
other  parallel  and  lower  ridges  were  found,  consisting  of  rounded  lime¬ 
stone  gravel,  rising  three  or  four  feet  above  the  surrounding  counti'y,and 
thickly  wooded  with  spruce  and  poplar.  The  country  is  very  wet,  and 
covered  with  small  spruce,  tamarack  and  a  few  cedar,  beneath  which 
Indian  tea  (Ledum  latifolium')  and  pitcher  plant  (Sarracenia purpurea) 
are  growing  in  great  abundance.  In  the  above  distance  the  portage 
ridge  has  declined  from  ninety-three  to  eighty-nine  feet.  It  now 
drops  slightly,  and  for  the  next  quarter  of  a  mile  has  an  altitude 
of  from  eighty-two  to  eighty  feet.  Small  spruce  here  begin  to 
crowd  in  towards  the  trail  from  either  side,  Banksian  pine  becomes 
scarce,  and  some  cedar  trees  are  noticeable  in  the  swamps  both  to  the 
east  and  west.  The  ridge  now  has  the  general  appearance  of  be¬ 
coming  more  diffuse,  but  Mr.  Dowling  recognized  branching  gravel 
ridges  at  altitudes  of  sixty  and  seventy  feet,  the  latter  extending 
as  a  gravel  spit  into  the  angle  of  the  forme>’,  which  is  at  the  same 
level  as  the  high  terrace  along  the  north  shore  of  Lake  Winnipegosis^ 
North  of  this  gi’avel  ridge,  which  is  two  miles  and  a  third  from  the 
shore  of  the  last  named  lake,  the  road  still  continues  along  a  belt  of 
land  somewhat  higher  than  the  sui'rounding  country,  and  boulders 
of  gneiss  and  limestone,  chiefly  the  former,  begin  to  appear. 
At  a  distance  of  two-thirds  of  a  mile  from  Cedar  Lake  the  ridge 
disappears  altogether,  at  a  height  of  thirty  feet  above  the  lake,  and  the 
road  enters  a  wet  swamp  wooded  with  spruce,  tamarack  and  cedar, 
across  which  the  Hudson’s  Bay  Company  built  a  corduroy  road  of  small 
poles,  over  which  goods  were  conveyed  in  a  waggon  from  lake  to  lake. 
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The  north  end  of  the  portage  opens  on  the  shore  of  Cedar  Lake, 
rising  over  a  ridge  of  light  red  sand  with  a  crest  six  feet  above  the 
water.  The  bay  appears  to  be  everywhere  shallow,  and  a  small  lightly- 
wooded  island  of  boulders  lies  across  its  mouth. 

As  will  be  seen  from  the  above  desci’iption,  and  the  accompanying 
plan  and  elevation,  the  line  of  the  portage  road  is  along  and  across 
several  ancient  beaches,  formed  on  an  original  ridge  in  the  underlying 
till  when  the  lake  was  at  some  of  its  higher  stages.  The  top  of  the 
portage  would  represent  the  crest  of  an  island,  formed  at  a 
period  when  the  lake  was  ninety-three  feet  above  its  present 
level,  or  921  feet  above  the  level  of  the  sea.  From  this  stage 
the  water  gradually  declined,  forming,  while  it  was  falling,  two  or 
three  small  beach-lines,  till  it  reached  a  height  of  sixt^y  feet  above  Winni- 
pegosis,  or  888  feet  above  the  sea.  when  a  strong  ridge  was  formed, 
well  shown  both  north  and  south  of  the  higher  portions  of  the 
portage,  as  well  as  in  other  places,  showing  that  the  lake  stood  at  this 
level  for  a  considerable  period.  From  this  latter  level  the  water  fell 
rapidly  to  a  height  of  from  twenty  to  thirty  feet  above  Lake  Winni- 
pegosis,  or  about  850  feet  above  the  sea,  so  that  no  beaches  were 
foi’ined  on  the  portage  ridge  between  these  two  elevations  ;  but  at  the 
latter,  a  gravel  ridge  extends  along  the  face  of  the  hill  on  the 
south  side  of  the  portage,  while  towards  its  north  end  the  country, 
at  about  the  same  elevation,  descends  into  a  cedar  swamp  which 
slopes  towai'd  Cedar  Lake. 

This  portage,  therefore,  furnishes  a  very  interesting  and  concise 
history  of  Lake  Winnipegosis  in  several  of  its  later  stages. 

The  Western  Mossy  Portage,  called  by  the  Indians  Muskegoniga  or 
the  Mossy  Portage,  is  used  chiefly  in  winter  by  the  Indians  with  dog 
trains.  A  paced  survey  was  made  of  it  by  Mr.  Dowling  in  1889,  and 
altitudes  were  determined  by  two  aneroids.  It  starts  from  the  open 
shore  of  Lake  Winnipegosis,  opposite  Shannon  Island,  and  ascends 
rajiidly  throughwoods  of  white  and  black  poplar  to  a  height  of  sixty  feet, 
and  then  by  a  much  more  gentle  incline  through  spruce  and  poplar  to 
a  total  height  of  seventy-five  feet  at  a  distance  of  three-quarters  of  a  mile 
from  the  lake.  From  here  it  slopes  gently  through  a  mossy  swamp  to  the 
south-west  angle  of  Cedar  Lake  near  the  mouth  of  a  small  creek  ;  the 
fore  part  of  the  distance  being  thickly  wooded  with  small  spruce,  and 
the  latter  part  with  scattered  tamarack. 

The  total  length  of  the  portage  is  about  four  miles  and  a  quarter. 

In  LakeWinnipegosis  a  depth  of  eighteen  feet  can  be  obtained  a  short 
distance  from  the  shore,  while  in  Cedar  Lake  the  water  is  so  shallow 
for  a  long  distance  from  the  end  of  the  portage  that  it  is  difficult 
to  get  to  the  land  with  a  light  canoe.  ' 
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Swamp  Ci’eek  empties  into  the  lake  at  the  edge  of  a  very  extensive  Swami) Creek 
marsh,  and  south  of  this  marsh  a  forest  of  spruce  and  poplar  stands 
close  to  the  shore,  skirted  by  a  narrow  belt  of  grass  growing  on  sand, 
pebbles  and  boulders.  In  front  of  this  is  a  bare  strip  of  sand  and 
pebbles  fifty  feet  in  width,  which  shows  many  evidences  of  ice-shoving  in 
troughs  cut  in  the  sand,  and  pebbles  shoved  back  into  little  mounds. 

All  the  way  to  the  mouth  of  Overflowing  Eiver  the  shore  is  flat  and 
uninteresting,  the  water  off  it  being  in  places  so  shallow  that  it  is 
difficult  for  a  canoe  drawing  six  inches  to  get  within  a  quarter  of  a  mile 
of  land.  It  consists  of  a  soft  clayey  sand,  in  which  ai’e  imbedded,  so 
as  to  completely  cover  the  sand,  pebbles  of  gneiss  and  fragments  of 
limestone  and  dolomite.  Behind  this  flat  shore  is  a  ridge  of  boulders 
of  gneiss  and  limestone,  raised  to  about  the  general  level  of  the 
surrounding  country,  which,  except  at  the  prominent  points,  is  wooded 
to  within  a  short  distance  of  the  water. 

Overflowing  River  is  a  small  stream  said  to  rise  in  Leaf  Lake,  just  Overflowing' 
on  the  western  side  of  the  map.  It  flows  first  north-eastward  and  then 
south-eastward  to  its  mouth  at  the  north-western  extremity  of  Lake 
Winnipegosis.  Here  it  is  200  feet  wide,  with  brownish  water,  in  which, 
in  September,  1889,  there  was  no  perceptible  current.  The  shore 
adjoining  it  is  low,  with  an  open  saline  flat  covered  with  grass  and  the 
red  salt  plant  (Salicornia  herhacea)  to  the  north,  and  a  forest  of  ^ 

poplar  and  spruce  to  the  south.  Three-quarters  of  a  mile  up  the 
river,  the  bank  is  abrupt  and  twelve  feet  in  height,  and  a  rapid  is 
encountered  with  a  fall  of  about  three  feet,  where  the  water  flows  over  a 
bed  of  boulders  of  gneiss  and  broken  fragments  of  hard  compact  lime¬ 
stone.  At  the  above  date  it  was  almost  dry,  but  in  August,  1888,  Mr. 

Dowling  ascended  the  stream  with  two  large  canoes  for  a  distance  of 
thirty -seven  miles.  He  gives  the  following  description  of  its 
characters  : — 

“  At  the  first  rapid  a  cut-bank  on  the  south-east  side  shows  six  feet 
of  stratified  sand  and  gravel ;  at  the  next  bend  the  bank  is  twelve 
feet  high,  and  is  composed  of  light  gray  clay,  with  a  few  striated 
pebbles  ;  while  at  the  end  of  two  miles  the  banks  have  risen  to  a 
height  of  twenty  feet.  In  this  distance  there  are  eight  rapids  of  Rapids, 
varying  length,  the  uppermost  and  largest  one  having  a  fall  of  moie 
than  four  feet,  and  they  all  seem  to  be  caused  by  accumulations  of 
boulders  washed  from  the  clay  of  the  banks.  Throughout  this 
distance  the  timber  on  both  sides  of  the  stream  is  mostly  fire-killed. 

“  Above  the  eighth  rapid  the  river  turns  slightly  more  to  the  west¬ 
ward,  still  flowing  through  burnt  country.  The  banks  descend  to  an 
average  height  of  about  eight  feet.  The  stream,  though  crooked,  is  deep, 
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and  for  six  miles  has  a  uniform  current  of  about  one  mile  an  hour,  and 
then,  with  a  slight  bend  for  a  mile  towards  the  north-west,  it  falls  in 
the  above  distance  down  three  small  rapids.  At  the  upper  one  of  the 
series  a  dark  yellow  limestone  was  recognized  in  the  bed  of  the  stream. 

“  The  next  westerly  bend  opens  to  the  view  a  fine  straight  stretch 
of  river  at  least  a  mile  in  length,  with  a  mean  width  of  300  feet,  and 
apparently  very  deep.  On  either  side  is  a  narrow  fringe  of  spruce  and 
tamarack,  behind  which  is  a  tamarack  swamp. 

“  Above  this  straight  portion  of  its  course  the  river  flows  through 
a  narrow  strip  of  poplar  woods,  and  then,  coming  from  the  northward 
for  a  distance  of  six  miles,  it  winds  in  a  very  tortuous  channel  of  twice 
the  above  length  through  a  belt  of  mossy  bog,  which  extends  towards 
the  north-east  and  south-west,  and  has  an  approximate  width  of  three 
miles  in  a  south-easterly  and  north-westerly  direction.  Ash,  elm, 
poplar  and  willow  occasionally  overhang  the  stream. 

“Two  small  tributaries  join  the  Overflowing  River  in  this  part  of  its 
course,  one  coming  from  the  south-west  through  the  middle  of  the  bog, 
and  the  other  from  the  north-east,  draining  a  lake  which  can  be  seen 
from  the  extreme  north-easterly  bend  of  the  river,  and  the  shores  of 
which  appeared  to  be  generally  low  and  marshy. 

“The  river  now  turns  sharply  to  the  west,  and  for  seven  miles 
maintains  the  same  tortuous  character,  but  towards  the  end  of 
this  distance  a  current  becomes  appreciable,  and  the  points  of  land 
included  in  the  bends  gradually  become  thickly  wooded,  till  at  last  it 
leaves  the  bog  and  again  enters  the  forest,  when  the  banks  suddenly 
rise  to  a  height  of  at  least  twenty  feet,  and  descend  in  a  gravel- 
covered  slope  to  the  water.  Above  this  the  river  was  ascended  for 
two  miles,  but  was  found  to  be  very  shallow,  and  to  have  a  strong- 
current  with  a  succession  of  small  rapids,  in  which  there  was  hardly 
enough  water  to  float  an  empty  canoe.  The  surrounding  forest  con¬ 
sists  of  large  poplar,  mixed  with  birch  and  some  spruce  of  moderate 
size.” 

From  the  mouth  of  Overflowing  River  southward  and  eastward  to 
Macoun  Point  the  shore  is  for  the  most  part  grassy,  sloping  gently 
to  the  water,  and  in  places  fringed  with  rushes.  Just  within  the 
edge  of  the  woods  a  ridge,  apparently  composed  of  gravel,  runs 
parallel  with  the  beach.  About  the  middle  of  the  distance,  or  six 
miles  from  the  mouth  of  the  river,  a  long  bare  diffuse  point  extends 
into  the  lake.  It  is  composed  chiefly  of  sand  and  limestone  gravel, 
but  the  end,  which  is  a  little  higher  than  the  rest,  is  piled  round  with 
Archiean  boulders. 

Macoun  Point  is  wooded  with  a  beautiful  grove  of  large  elms. 
Around  the  grove  is  a  beach  of  rounded  limestone  gravel,  and  in  front 
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of  and  a  little  below  this  beach  is  a  line  of  boulders  of  <fneiss  and  lime¬ 
stone,  some  of  which  show  glacial  strise.  From  the  foot  of  this  line  of 
boulders  the  shore  extends  with  a  very  gentle  slope  to  the  edge  of  the 
water,  and  is  strewn  with  angular  fragments  of  porous  dolomite  broken 
from  the  parent  rock  beneath,  and  shoved  over  it  by  flow  ice.  The 
rock  here  seen  in  place  is  the  first  met  with  on  the  shore  since  leaving 
Ami  Island  at  the  north-east  corner  of  the  lake. 

From  Macoun  Point  southward  to  the  mouth  of  Red  Deer  River  the  Daw.son  Bay. 
shore  is  very  irregular,  and  the  more  prominent  headlands  are  formed 
of  cliffs  of  light  gray  limestone.  The  shores  of  the  bays  are  low 
and  composed  of  clayey  sand  or  broken  pebbles,  and  are  commonly  mar¬ 
gined  with  rushes.  At  the  bottom  of  the  deepest  bay  is  a  bare  saline 
area  around  some  salt  springs,  and  this  again  is  suirounded  by  the 
usual  growth  of  thin  wiry  grass.  These  salt  springs  are  the  most 
northern  that  were  observed  on  the  w’est  side  of  the  lake. 

Red  Deer  River  flows  into  the  west  side  of  Dawson  Bay  just  north  Red  Deer 
of  a  small  club-shaped  peninsula,  terminating  in  a  low  wooded  point 
underlain  by  white  dolomitic  limestone.  The  channel  at  its  mouth  is 
from  three  to  twelve  feet  deep,  not  being  obstructed  by  bars  of  sand 
or  gravel.  It  has  a  width  of  from  200  to  300  feet,  and  banks  three 
feet  high,  behind  which,  on  the  north  side,  is  a  meadow  covered  with 
rich  grasses  and  vetches.  Back  of  this  is  a  forest  of  poplar  and  spruce, 
which  shows  many  traces  of  the  ravages  of  fire. 

From  the  mouth  of  Red  Deer  River  to  Whiteaves  Point  the 
shore  is  very  irregular.  In  many  places  it  consists  of  cliffs  of  Devonian 
limestone  which  have  been  formed  when  the  lake  was  at  the  stasfe  of 
the  Meadow  Portage  ridge,  and  are  now  in  many  cases  behind 
narrow  belts  of  timber.  These  will  be  found  more  fully  described  on 
subsequent  pages. 

Seven  miles  south  of  Red  Deer  River  is  a  shallow  bay,  almost  cut  off 
from  the  rest  of  the  lake  by  a  long  straight  spit  of  rounded  gravel 
shaded  by  a  line  of  spreading  elm  trees ;  and  at  the  bottom  of  the  bay 
is  the  mouth  of  Steep  Rock  River.  This  river  is  said  to  rise  in  two  Steep  Rock 
lakes  on  the  summit  of  Porcupine  Mountain,  and  to  flow  down  its  face 
in  a  gorge  that  can  be  clearly  seen  from  the  islands  in  Dawson  Bay. 

On  reaching  the  level  country  it  opens  into  a  marshy  lake,  or  wide 
marsh,  surrounded  by  tall  spruce  and  covered  with  cat-tail  and 
other  rushes.  Through  this  marsh  it  winds  with  ill-defined  banks, 
and  then  appears  to  flow  from  its  .south-east  end  as  a  shallow  stony 
stream.  In  ascending  or  descending  this  river  with  canoes  the  Indians 
make  use  of  a  good  portage  path  1,650  paces  in  length,  cut  out  through 
a  forest  of  spruce  and  poplar  on  the  north  side  of  the  river,  from  the 
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marsh  to  the  lower  end  of  the  rapids.  The  river  at  the  latter  point  is 
forty  feet  wide  and  eight  inches  deep,  flowing  with  a  swift  current  over 
stones  and  little  gravel  bars,  and  the  water  appears  to  be  slightly 
saline.  For  the  rest  of  the  way  to  the  lake  it  has  little  or  no 
curi’ent,  and  the  banks  are  wooded  for  a  short  distance,  and  then  are 
low,  marshy,  and  skirted  with  willows. 

Five  miles  and  a  half  south-east  of  the  mouth  of  Steep  Rock  River, 
Bell  River  flows  into  the  bottom  of  another  shallow  bay.  This  river 
rises  on  the  summit  of  Porcupine  Mountain,  and  flowing  eastward  in 
the  bottom  of  a  gorge  in  the  face  of  the  mountain  turns  northward 
and  empties  into  the  south-west  corner  of  Dawson  Bay.  Its  upper 
course  is  described  on  a  subsequent  page,  but  at  its  mouth  it  is  thirty 
feet  wide  and  eighteen  inches  deep,  with  a  bed  obstructed  by  large 
boulders  of  Archsean  gneiss,  large  and  small  irregular  fragments  of 
Devonian  limestone  and  a  few  of  white  Dakota  sandstone. 

The  islands  in  Dawson  Bay  are  all  w'ell  wooded,  and  most  of  them 
are  immediately  underlaid  by  white  limestone, which  often  projects  from 
among  the  trees  in  bold  vertical  cliffs. 

Prof.  Macoun,  who  visited  this  lake  in  1881,  speaks  of  this  portion 
of  it  as  follows  :* — 

“  The  northern  end  of  Lake  Winnipegosis  is  filled  with  lovely 
islands,  which  are  margined  with  fine  drooping  elms  of  a  large  size. 
The  sail  across  Dawson  Bay  on  a  lovely  day  in  July  reveals  more 
natural  beauties  than  I  ever  before  beheld  on  our  inland  waters. 
Green  islands,  with  white  sand  or  gravel  beaches,  covered  with  droop¬ 
ing  elms  and  other  fine  trees,  the  mainland  rising  gradually  up  from 
the  water  covered  with  an  unbroken  front  of  tall  poplars  intermixing 
with  the  gloomy  spruce,  deep  bays  backed  with  the  distant  forest,  and 
high  over  all  the  steep  escarpment  of  Poi’cupine  Mountain,  form  a 
picture,  as  seen  from  the  lake,  which  has  few  equals  in  any  part  of  the 
world.  Point  Wilkins,  a  bold  promontory  pushing  out  into  the  bay, 
and  rising  almost  perpendicularly  to  a  height  of  seventy  (83)  feet,  is  a 
prominent  and  beautiful  object.  Crossing  a  bay  to  the  north  of  this,  " 
and  I’ounding  a  low  point,  we  entered  the  mouth  of  Red  Deer  River 
and,  after  ascending  it  a  mile  or  more,  camped  at  a  salt  spring,  where 
the  swift  water  commences.” 

On  the  east  side  of  Dawson  Bay,  at  Whiteaves  Point,  a  cliff  of  highly 
fossiliferous  limestone  rises  to  a  height  of  thirty  feet  above  the  water, 
but  is  now  hidden  by  a  belt  of  elms  fifty  feet  in  width  at  the  back  of 
the  gravel  beach.  Off  the  point  is  a  small  horse-shoe  shaped  island, 

*  Report  of  Explorations  by  Professor  John  Macoun,  M.  A.,  F.L.S.  Ann.  Rept. 
Dept,  of  Interior,  1881,  p.  75.  Ottawa,  Govt.,  1882. 
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composed  of  rounded  pebbles  of  limestone,  at  which  boats  bound  down 
the  lake  usually  stop  to  take  on  ballast. 

North  of  Whiteaves  Point  is  a  wide  bay,  in  which  lie  several  islands' 
wooded  with  elm,  poplar  and  willow.  The  outermost  island  is  a  high 
limestone  rock  facing  the  west  in  white  vertical  or  ovei'hanging  clifl’s, 
and  diminishing  towards  the  south  to  a  gravel  spit.  Those  of  the 
group  at  the  bottom  of  the  bay  are  mostly  low,  and  composed  of 
pebbles  and  irregular  masses  of  white  dolomitic  limestone  mingled 
with  boulders  of  gneiss. 

The  shore  opposite  these  islands  is  generally  low,  but  rises  gradually 
to  a  height  of  twenty-five  feet  within  woods  of  large  spruce  and  poplar, 
under  which  is  a  close  thicket  of  spicated  maple  (A.  sjncntum).  North¬ 
ward  to  Nason  Point  the  country,  though  low,  continues  thickly  Xason  Point. 
wooded,  and  from  the  edge  of  the  woods  a  narrow  grassy  belt  slopes 
gradually  to  the  deep  water.  At  the  points,  the  beach  is  flat,  and 
scattered  with  fragments  of  limestone. 

From  Nason  Point,  across  the  north  end  of  the  peninsula  east  of 
Dawson  Bay,  to  Channel  Island,  the  country  is  wooded  with  spruce  and 
poplar,  and  between  the  woods  and  the  water  is  a  narrow,  flat-lying 
belt  of  grassy  and  stony  land.  Over  this  the  ice  shoves  in  spring- 
back  to  a  ridge  of  large  and  small  irregular  fragments  of  rock. 

At  one  point,  on  the  south-west  side  of  Cameron  Bay,  a  cliff  of  lime¬ 
stone  thirty-seven  feet  high,  peeping  out  from  behind  a  narrow  belt 
of  small  poplars,  breaks  the  general  monotony  of  the  low-lying- 
shore. 

Many  low,  islands  lie  in  the  channel  north  of  this  peninsula,  all  islands, 
with  flat-lying  shores,  occasionally  strewn  with  a  few  boulders.  No 
cliffs  of  rock  are  anywhere  to  be  seen  All  are  wooded  with  belts  of 
timber,  usually  spruce  and  poplar.  Of  these,  the  largest  is  Spruce 
Island,  and  next  to  it  in  size  is  Channel  Island,  which  is  almost 
joined  to  the  shore  by  a  narrow  neck  of  meadow  land,  across  the 
north  end  of  which  is  a  channel  fifty  feet  wide  much  obstructed  by 
boulders  of  gneiss.  It  is  at  times  difficult  to  take  a  canoe  through 
this  channel,  for  in  some  seasons  a  depth  of  but  a  few  inches  of 
water  can  be  found  in  it. 

Shannon  Island  is  also  low  and  wooded,  but  a  gi'oup  of  three  small  Three  islands 
islands  lying  midway  between  this  and  Channel  Island  is  of  somewhat  giAvel. 
greater  interest  than  the  rest.  They  consist  of  bars  of  gravel, 
forming  crests  along  the  summit  of  reefs  or  low-lying  islands  of  boulder- 
clay,  and  clearly  illustrate  the  combined  action  of  water  and  ice  in 
forming  the  present  shore  features  of  the  lake.  The  middle  island, 
which  is  probably  the  most  conspicuous,  is  a  long,  crescentic  bar  of 
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water-worn  limestone  pebbles,  very  free  from  any  mixture  of  clayey 
material.  It  is  a  mile  long,  120  feet  wide,  and  twelve  feet  high  in  the 
middle,  where  it  supports  a  few  willows  and  stunted  elms.  To  the 
east  the  water  is  shallow  for  a  very  short  distance,  and  then  descends 
to  a  considerable  depth,  while  to  the  west  the  shallow  water  extends 
for  a  comparatively  long  distance,  leaving  the  bar  along  the  eastern 
side  of  the  shoal.  Gneissoid  boulders  are  scattered  at  the  foot  of  the 
bar,  and  in  this  shallow  water,  especially  at  the  north  end  of  the 
island  and  in  the  immediate  vicinity,  a  little  quartz  sand  may  also  be 
seen  in  a  coujile  of  places  near  the  water’s  edge. 

Towai’ds  its  north  end  the  bar  declines  gradually  to  the  edge  of  the 
water,  and  continues  just  beneath  its  surface  to  the  point  of  a  similar 
but  smaller -gravel  island  to  the  north. 

The  most  southern  of  the  three  islands  is  divided  from  the  middle 
one  by  a  narrow  strait  of  moderately  deep  water,  and  its  northern 
point  is  composed,  at  the  water's  edge,  of  irregular,  broken  fragments 
of  limestone  with  a  few  boulders  of  gneiss.  The  north-eastern  side  of 
the  island  is  a  gently  curved  bar  of  limestone  gravel,  wooded  with  elm 
and  poplar,  while  to  the  south-west  of  this  bar  is  a  low  flat,  but  little 
above  the  water,  covered  with  irregular  fragments  of  limestone  and 
scantily  overgrown  with  grass. 

The  mode  of  formation  of  the  gravel  bars  is  apparent  from  a  con¬ 
sideration  of  the  above-described  characters.  We  have  seen  that  the 
spring  ice  everywhere  scrapes  the  low-lying  shores  of  the  lake,  and 
shoves  the  collected  debris  before  it  into  a  ridge,  which  is  often  almost 
out  of  the  reach  of  the  water,  the  pebbles  in  which  are  therefore  but 
slightly  rounded,  and  are  mixed  with  much  clay  and  sand.  In  this 
part  of  the  lake  there  have  originally  been  islands  of  till  or  stony  clay 
rising  to  about  the  level  of  the  water,  the  southern  one  being  still 
above  the  low  water  stage.  The  shoving  of  the  ice  in  spring,  out  of 
Dawson  Bay  into  the  body  of  the  lake,  scrapes  the  surface  of  the  low 
stony  islands,  and  carries  the  collected  material  to  their  eastern  side. 
Here  the  waves  from  the  open  lake  beat  against  it,  wash  out  the  fine 
material,  and  pile  the  now  rounded  and  assorted  pebbles  into  an 
even  ridge. 

East  of  Channel  Island,  Pelican  Bay,  a  long  shallow  arm  of  the 
lake,  extends  southward  for  a  distance  of  twenty-five  miles,  and  its 
.shores  being  low,  and  but  little  affected  by  waves  and  currents,  show 
many  beautiful  examples  of  the  influence  of  ice. 

For  sixteen  miles  down  the  west  side  of  the  bay  the  shore  is  low, 
with  a  width  of  from  fifty  to  two  hundred  yards  of  bare  marly  flats 
between  the  water  and  the  spruce  and  poplar  forest.  On  this  flat 
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are  lying  boulders  of  gneiss  and  fragments  of  Silurian  and  Devonian 
limestone.  At  one  point  there  is  a  boulder  of  Devonian  limestone  Dlaciated 
nine  feet  long,  eight  feet  wide  and  six  feet  high,  with  smoothed  and 
well  glaciated  sides  and  corners,  lying  one  hundi'ed  feet  from  the 
water.  It  has  recently  been  moved  at  least  ten  feet,  as  a  groove 
of  this  length  runs  out  from  it  towards  the  water,  while  on  its  opposite 
side  boulders  and  small  stones  are  piled  against  it  to  half  its  height. 

At  the  end  of  the  sixteen  miles  a  hill  of  limestone  rises  to  a  Limestone 
height  of  twenty-six  feet  and  a  half  behind  a  skirting  of  small  poplar 
and  birch.  The  surface  of  the  limestone  has  been  smoothly  glaciated, 
but  has  been  so  much  corroded  by  vegetation  that  I  was  unable  to 
detect  any  striae. 

Five  miles  south-east  of  the  limestone  hill,  and  at  the  second  Nar¬ 
rows  in  the  Bay,  a  point  projects  from  the  low  shore.  It  is  essentially 
composed  of  sandy  clay  scattered  over  with  irregular  angular  fragments 
of  limestone,  with  which  are  mingled  a  few  nodules  of  chert  and  iron 
pyrites.  In  a  few  places  on  the  bar  is  some  small  rounded  gravel. 

The  bar  is  broken  by  several  hollows,  in  which  many  large  boulders  Ice-grooved 
of  gneiss  are  lying.  Some  of  them,  especially  those  lying  on  higher 
ground,  show  clear  evidence  of  having  been  shoved  up  by  the  ice.  A 
large  one,  5  ft.  x  4  ft.  10  in.  x  4  ft.  has  a  groove  fifty -six  feet  long 
running  down  from  it  in  a  direction  S.  80°  E.,  while  on  its  opposite 
side  is  a  pile  of  gravel  and  small  boulders.  The  groove  is  in  places 
eighteen  inches  deep,  with  clay  and  small  stones  piled  up  as  a  ridge 
on  each  side. 

Also  near  the  base  of  the  bar  is  a  large  transported  boulder  of  dark 
gray  biotite  granite,  of  the  typical  glacial  shape,  with  smooth,  even  or 
slightly  grooved  sides  and  rough  ends.  It  has  a  greatest  length  of 
nineteen  feet  three  inches,  a  greatest  width  of  nine  feet  five  inches, 
and  a  height  above  the  ground  of  six  feet  eight  inches. 

Two  miles  south  of  this  bar,  and  a  quarter  of  a  mile  back  from  the  Salt  spring, 
shore,  among  woods  of  small  spruce,  is  a  considerable  tract  of  arid  land 
covered  with  a  crust  of  salt,  from  which  the  almost  dry  channel  of  a 
small  saline  brook  descends  to  the  lake. 

This  the  third,  or  most  southern  division  of  Pelican  Bay,  is  every¬ 
where  very  shallow,  and  boulders  are  projecting  out  of  the  water  at  a 
distance  of  from  a  quarter  to  half  a  mile  from  the  shore,  which  con¬ 
sists  of  mud  flats,  thickly  scattered  over  with  fragments  of  white 
limestone  and  grooved  by  lake  ice.  Back  from  the  lake  there  is  a  large 
amount  of  good  spruce. 

Pelican  Creek,  a  shallow  sti’eam,  about  forty  feet  wide,  empties  into  Pelican  Creek, 
the  south-west  angle  of  the  bay.  It  is  said  to  flow  from  a  lake  a  short 
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distance  in  the  interior,  known  as  Pelican  Lake.  In  July,  1889,  the 
creek  was  ascended  in  a  canoe  for  a  quarter  of  a  mile  to  a  stony  rapid, 
where  there  was  only  a  little  water  trickling  among  the  stones.  On 
the  east  side  of  the  mouth  of  the  creek,  and  a  third  of  a  mile  back  from  the 
bay,  is  a  bare  hill  about  thirty  feet  high  surrounded  by  groves  of  small 
spruce  and  poplar.  Its  face  is  scattered  with  large  boulders,  while  on 
its  summit,  which  extends  as  a  ridge  in  a  direction  N.  75°  E.,  are 
several  springs  of  brine  described  qn  a  succeeding  page.  This  ridge  is 
a  quarter  of  a  mile  long,  and  slopes  to  the  south  in  a  narrow  opening 
through  the  woods  to  a  wide  arid  plain.  The  subsoil  appears  to  con¬ 
sist  of  broken  fragments  of  white  limestone. 

Returning  northward  down  the  east  side  of  Pelican  Bay  the  water  in 
the  southern  division  is  so  shallow  that  it  is  practically  impossible  to 
reach  the  land  with  a  large  canoe,  and  in  the  second  or  middle  division 
the  water  is  also  very  shallow,  the  bottom  of  soft  sandy  clay  scattered 
with  fragments  of  limestone  and  a  few  nodules  of  iron  pyrites.  Many  of 
the  former  have  one  smooth  side  covered  with  glacial  strife,  and  are 
evidently  derived  from  the  till.  In  this  protected  bay,  and  especially 
on  its  north  side,  which  is  bordered  by  a  fringe  of  rushes,  are  some  of 
the  best  examples  of  ice-grooving  that  have  ever  come  under  the 
writer’s  observation.  Boulders  are  lying  here  and  there,  and  most  of 
them  show  signs  of  having  been  moved  from  three  inches  up  to 
thirty-three  paces.  The  sand  and  pebbles  of  the  beach  are  generally 
piled  up  on  their  landward  side,  while  a  groove  extends  towards  the 
lake.  The  majority  of  the  shorter  grooves  on  the  north  shore  trend 
N.  60°  to  75°  W.  One,  ten  paces  long,  trends'  IST.  10°  W.,  and  in 
this  the  boulder  is  seen  to  have  at  first  lain  transversely  to  the 
direction  of  the  groove,  and  to  have  been  turned  round  and  shoved 
with  its  greater  axis  along  the  groove.  A  group  of  six  boulders 
have  been  shoved  in  a  direction  S.  70°  W.  Another  boulder 
44  X  45  X  22  inches  has  taken  the  following  course,  turning  sharply  at 
the  changes  of  direction  :  From  its  starting  place  in  the  water  N.  50° 
M  .  for  fourteen  feet  six  inches,  then  N.  10°  thirtv-seven  feet, 
then  IST.  40°  W.  thirteen  feet  six  inches,  then  IST.  25°  W.  ten  feet 
eight  inches  to  the  stone.  Another  boulder  is  now  lying  in  the  water 
at  the  end  of  a  straight  groove  about  fifty  feet  long,  running  from  it 
in  a  direction  N.  35°  W.  towards  the  shore,  and  pebbles  are  piled 
up  on  its  lakeward  side,  showing  that  it  has  been  shoved  out  from 
the  shore  when  the  ice  was  carried  out  by  the  wind.  The  shore 
throughout  this  distance  has  a  constant  direction  S.  50°  W. 

The  iri’egularity  in  length  and  direction  of  these  grooves  on  a  soft, 
straight  shore  shows  clearly  that  they  are  caused  by  the  ii’regular 
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pressure  of  broken  ice  in  the  spring,  rather  than  by  the  regular  ex¬ 
pansion  of  the  ice  during  the  winter  with  tlie  variations  of  the 
temperature.  • 

Behind  this  low  beach  is  a  wall  of  boulders  that  have  been  shoved  ‘’f 
back  against  the  higher  ground  within  the  edge  of  the  woods,  and  have 
reached  their  permanent  resting  place,  where  they  can  no  longer  be 
affected  to  any  considerable  extent  by  the  waves  and  ice  of  the  present 
lake.  Within  the  woods  is  a  ridge  twenty  feet  high  scattered  with 
gneissoid  boulders. 

In  the  mouth  of  Pelican  Bay  are  a  number  of  low  but  beautifully 
wooded  islands,  with  shores  of  clay  and  boulders  running  out  into 
spits  of  limestone  gravel. 

From  Whiskey  Jack  Point,  which  lies  at  the  eastern  side  of  the  Wlitskey. Tack 
entrance  to  the  bay,  the  shore  turns  towards  the  south-east,  and  for 
five  miles  is  composed  of  water-worn  gravel  along  the  face  of  a  forest  of 
spruce  and  poplar.  Within  the  forest  a  ridge  rises  to  a  height  of 
twenty-five  feet  above  the  water,  and  its  summit  is  strewn  with  large 
boulders  of  gneiss.  In  summer  the  trees  close  to  the  beach  are  every¬ 
where  wound  with  the  webs  of  innumerable  spiders,  set  to  entrap  the 
swarms  of  waterflies  bred  in  the  lake. 

For  another  five  miles,  to  Devil’s  Point,  the  shore  is  low  and 
sloping,  and  composed  of  clay  scattered  over  with  fragments  of 
white  limestone  with  very  few  boulders,  behind  which  is  an  ice-shoved 
ridge  of  irregular  gravel. 

Devil’s  Point  is  a  relatively  high,  rounded  promontory,  extending  Devil’s  Point, 
northward  towards  Grand  Island,  from  an  elevated  portion  of  the  main¬ 
land.  On  its  western  side  rock  appears  in  place  at  the  water’s  edge, 
while  in  other  places  the  beach  is  piled  to  a  height  of  sixteen  feet  with 
rounded  masses  of  rock,  over  which  is  a  grove  of  birch  and  poplar. 

Behind  this  grove  is  a  cliff  of  limestone  thirteen  feet  high,  and  above  the 
cliff  the  land  inclines  gently  upwards  to  a  total  height  of  forty-five  feet. 

Along  the  western  face  of  this  slope  a  few  large  boulders  of  gneiss  are 
lying,  and  its  crest  is  composed  of  more  or  less  rounded  pebbles  and 
cobbles  of  limestone. 

Grand  Island,  to  the  north  of  this  point,  has  a  general  wedge-  Grand  Island, 
like  shape,  with  a  greatest  length  of  five  miles  and  a  quarter  and  a 
greatest  breadth  of  two  miles.  It  is  thickly  timbei’ed  throughout, 
and  while  its  northern  and  eastern  sides  slope  gradually  to  the  water, 
its  western  side  rises  in  a  cliff  to  a  height  of  fifty  feet,  on  the  top  of 
which  is  a  gravel  ridge  with  a  total  height  of  fifty-five  feet  above  the 
lake.  This  evidently  represents  a  portion  of  the  same  shore  line  that 
has  already  been  seen  at  Devil’s  Point  and  on  Mossy  Portage,  having 
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here  formed  the  crest  or  point  of  an  island  standing  out  in  the  middle 
of  Lake  Agassiz. 

East  of  Grand  Island  lie  the  Connor3,nt  Islands,  the  largest  of  which 
is  wooded,  while  the  others  are  bare,  stony  bars,  on  which  great  num¬ 
bers  of  cormorants  and  pelicans  annually  rear  their  young.  They  con¬ 
sist  of  boulders  of  gneiss  and  limestone  and  nodules  of  iron  pyrites. 

From  Devil’s  Point  the  shore  turns  southward  for  eighty-five  miles, 
forming  the  western  side  of  the  main  portion  of  Lake  Winnipegosis. 
For  the  first  ten  miles  the  beach  is  low  and  muddy,  with  a  ridge  of 
boulders  or  fragments  of  limestone  back  from  the  water  along  the  edge 
of  a  tract  of  low-lying  land  covered  with  small  burnt  timber.  Near  a 
point  at  the  south  end  of  this  distance  a  ridge  twenty-eight  feet  high, 
covered  with  burnt  and  partly  fallen  spruce  and  poplar,  runs  east 
and  west  behind  the  low  beach,  and  consists  on  the  surface  of  large 
and  small  rounded  or  partly  rounded  water-worn  fragments  of  limestone 
with  a  few  boulders  of  gneiss. 

Between  this  hill  and  Fox  Point  is  a  bay  surrounded  by  low  shores 
wooded  with  fire-killed  poplar  and  small  spruce.  In  the  mouth  of  the 
bay  is  a  wooded  island,  between  which  and  the  latter  point  the  lake 
has  a  depth  of  from  fourteen  to  seventeen  feet. 

Six  miles  and  a  half  north  of  Fox  Point  Pemican  Island  rises  from 
the  lake  at  a  distance  of  more  than  two  miles  from  shore.  It  has  a  great- 
est  length  of  about  three-quarters  of  a  mile,  and  consists  of  a  wooded 
limestone  hill  rising  to  a  height  of  forty  feet  above  the  lake.  On  its 
northern  side  it  is  surrounded  by  a  beach  of  closely-packed  boulders  of 
gneiss,  while  to  the  south  and  east  the  shore  is  flat,  and  behind  it, 
within  a  belt  of  elm  and  maple,  is  a  clifl  of  limestone.  Towards  the 
south-west  the  island  is  terminated  by  a  long,  naked  spit  of  limestone 
gravel  rising  three  feet  above  the  water.  The  occurrence  of  fragments  of 
lignite  on  this  bar  and  on  the  adjoining  beach  has  long  been  known  to 
the  Indians,  and  they  assert  that  it  is  washed  up  out  of  the  lake  by 
every  storm.  It  is  doubtless  derived  from  an  outlier  of  Cretaceous 
sands  or  shales  lying  just  beneath  the  surface  of  the  water  on  the  south 
side  of  this  island. 

North  Manitou  I.sland  lies  four  miles  south-east  of  Fox  Point, 
and  the  water  throughout  the  distance  between  them  has  a  general 
depth  of  from  twenty-four  to  twenty-six  feet,  with  a  muddy 
bottom.  The  island  has  once  been  wooded  with  very  large  spruce, 
birch,  poplar  and  elm,  but  most  of  the  trees  are  dead  and  falling. 
The  shore  on  its  north  side  is  a  narrow  belt  of  limestone  frag- 
ments,  stretching  to  the  water  from  the  foot  of  an  ancient  low  cliff 
now  sloping  and  covered  with  vegetation.  At  the  north-east  point 
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there  is  a  steep  wall  of  closely  piled  boulders  ten  feet  in  height.  The 
east  side  is  a  narrow  beach  of  limestone  gravel,  while  the  west  side  is 
muddy,  and  slopes  off  into  shallow  water.  From  the  south  point  a  spit 
of  limestone  gravel  extends  southward  for  a  third  of  a  mile,  and  from 
its  termination  a  narrow,  shallow  bar  extends  a  long  distance  towai’ds 
Birch  Island. 

Birch  Island  is  a  large  land  area  lying  in  the  middle  of  Lake  AVin-  Birch  Lsland. 
nipegosis,  and  approaching  to  within  a  short  distance  of  both  its  eastern 
and  western  shores,  thus  dividing  it  more  or  less  completely  into  two 
parts.  It  has  a  greatest  length  of  seventeen  miles,  a  greatest  brea5th 
of  five  miles  and  a  total  area  of  seventy-four  square  miles.  It  has 
formerly  been  well  timbered,  but  as  far  as  can  be  determined  from  the 
shore,  the  timber  has  all  been  destroyed  by  fire,  and  none  of  any  value 
remains. 

At  Roderick  Point,  on  its  north  shore,  low  cliffs  of  limestoiie  rise 
above  the  gravel  beach.  The  remaining  shores  are  generally  low,  the 
west  and  south  sides  being  thickly  strewn  with  boulders  of  gneiss, 
with  long  stony  points  occasionally  running  out  towards  the  south. 

AVest  of  Birch  Island  a  number  of  small  islands  lie  in  and  obstruct  “Diumlins.” 
the  channel.  They  are  all  composed  more  or  less  entirely  of  boulders, 
and  are  elongated  in  the  direction  in  which  the  Manitoban  lobe  of 
the  Laurentide  glacier  has  moved  across  this  whole  area,  being  of  the 
nature  of  Drumlins  or  raised  ridges  of  till.  As  a  rule,  a  belt  of  elm 
and  poplar  is  growing  along  their  crests. 

From  Birch  Island  to  Duck  Bay  the  west  side  of  the  lake  is  gener-  Camping 
ally  low,  and  often  has  a  beach  of  gravel  with  boulder  points.  Off  • 

Duck  Bay  the  Camping  Islands  are  very  similar  to  those  already  de¬ 
scribed  lying  west  of  Birch  Island,  and  consist  essentially  of  ridges  of 
boulders  lying  parallel  to  the  direction  of  glaciation.  The  ridges  rise  in 
places  to  heights  of  twelve  feet  above  the  lake,  and  they  are  often  worn 
down  by  the  waves  into  bars  of  rounded  gravel.  Their  crests  are 
wooded  with  small  groves  of  poplar,  spruce,  elm  and  ash-leaved  maple. 

Duck  Bay  is  little  more  than  a  westward  continuation  of  this  group 
of  islands.  It  consists  of  several  shallow  lakes  connected  by  narrow- 
arms,  which  run  out  towards  the  north  and  south  into  extensive 
marshes.  Through  one  of  these  marshes  the  South  Duck  River  flows 
for  a  considerable  distance  in  a  well-defined  channel  100  feet  wide  before 
it  empties  into  the  “bay,”  while  the  North  Duck  River  joins  the  most 
westerly  portion  of  the  open  water  as  a  brook  with  dry  grassy  banks. 

A  short  distance  above  its  mouth,  near  w-here  it  emerges  from  the 
spruce  forest,  it  is  fifty  feet  wide  and  three  feet  deep,  with  a  slight 
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The  point  south  of  the  entrance  to  Duck  Bay  is  a  bar  of  boulders 
150  yards  in  length  piled  regularly  to  a  height  of  eight  feet  above  the 
water.  A  gently  rounding  bay  stretches  southward  from  this  point, 
the  shore  of  which  is  chiefly  composed  of  pebbles  of  limestone  with  a 
few  boulders  of  gneiss.  Near  the  bottom  of  this  bay,  seventy  yards 
back  from  the  lake,  an  old  abandoned  trading  post  of  the  Hudson’s 
Bay  Company  is  very  prettily  situated  in  poplar  woods. 

From  Duck  Bay  southward  to  Pine  River,  a  distance  of  about  eleven 
m^es,  the  beach  is  composed  of  sand  or  gravel,  behind  which  is  a  wall 
of  boulders,  and  the  salient  points  are  also  entirely  surrounded  by 
boulders.  On  the  ridge  thus  formed  a  row  of  poplar  and  ash  is  grow¬ 
ing,  behind  which  a  low  meadow  extends  for  a  short  distance  to  a 
forest. 

Pine  River,  for  a  mile  and  a  half  up  from  its  mouth,  is  about  one 
hundred  feet  wide  and  from  three  to  five  feet  deep,  with  dark,  brackish 
water,  without  perceptible  current.  The  banks  are  low  and  mostly 
grassy,  and  back  of  them  are  forests  of  poplar  and  spruce.  At  the  head 
of  this  navigable  stretch  is  a  rapid  down  which  the  river  flows  through 
an  accumulation  of  large  boulders  of  gneiss,  and  a  shortdistance  below 
this  rapid  the  Hudson’s  Bay  Company  have  a  trading  store  on  the  west 
bank, which  was  built  in  the  autumn  of  1887, when  the  store  at  Duck  Bay 
was  abandoned.  Below  this  store,  but  on  the  east  bank,  the  Roman 
Catholics  have  a  church  and  mission  school.  On  the  west  bank  of  the 
river  half  a  mile  above  its  mouth,  is  a  bare,  salty  plain,  in  the  middle 
of  which  are  several  springs  of  brine.  The  springs  are  surrounded  by 
broken  masses  of  limestone  and  boulders  of  gneiss,  while  the  ground 
generally  is  a  soft,  springy  mud. 

From  Pine  River,  Sagemace  Bay  stretches  southward  for  twenty -five 
miles,  and  is  separated  from  the  main  body  of  the  lake  by  the  point  of  land 
known  as  Red  Deer  Peninsula.  Its  shores  and  islands  are  everywhere 
low,  and  without  any  signs  of  the  underlying  limestone.  The  beach  on 
its  eastern  side  is  composed  chiefly  of  boulders  from  four  to  eighteen  in¬ 
ches  in  diameter,  with  a  few  limestone  pebbles,  except  in  two  or  three  of 
the  most  sheltered  bays,  where  short,  sandy  beaches  are  found.  In 
some  places  the  larger  boulders,  which  are  mostly  of  gneiss,  are  piled 
in  an  evenly  sloping  wall,  but  in  the  majority  of  places  the  smaller 
boulders  of  gneiss  and  limestone  are  scattered  on  a  slight  incline  down 
to  the  lake,  while  the  larger  ones  lie  near  the  roots  of  the  trees  at  the 
level  of  the  highest  stages  of  the  water.  Off  the  shore  the  water  is 
generally  moderately  deep  and  free  from  weeds.  The  southern  and 
western  sides  of  the  bay  are  shallow,  and,  except  at  the  points,  are 
fringed  with  narrow  bands  of  rushes.  The  beach  is  a  ridge  of  small 
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gravel,  with  boulders  along  its  crest,  and  is  covered  witli  grass,  deci¬ 
duous  plants  and  small  berry  bushes.  Poplar,  oak  and  willow  form 
small  groves  all  along  the  shore. 

The  islands  are  all  very  similar  in  character.  The  interiors  are 
wooded,  the  larger  ones  with  spruce  as  well  as  poplar.  The  shores 
are  composed  of  sand  and  boulders,  and  are  occasionally  fringed  with 
rushes  in  the  more  sheltered  places. 

Red  Deer  Point  is  surrounded  by  a  wall  of  boulders  of  gneiss  and 
limestone,  and  the  low  island  to  the  north  of  it  is  simply  a  boulder 
reef. 

From  this  point  southward  to  the  mouth  of  Mossy  River,  a  distance  of 
twenty-nine  miles,  the  shore  is  very  irregular,  being  broken  by  narrow 
bays  and  long  gravel  or  boulder  points.  Low  cliffs  of  limestone  occa.sion- 
ally  overhang  the  lake  in  the  first  half  of  the  distance,  but  most  of  the 
salient  points  throughout  are  composed  of  boulders.  The  bays  have 
beaches  of  more  or  less  rounded  gravel,  in  front  of  which  a  sloping 
boulder  pavement  sometimes  stretches  to  the  water. 

At  a  point  six  miles  north  of  Mossy  River  the  straight  beach  is 
composed  of  small  boulders  and  pebbles  of  gneiss  and  limestone.  A 
hundred  feet  back  from  the  water  the  shore  rises  in  a  low  ridge  of 
rounded  gravel  wooded  with  a  few  small  willows.  Behind  this  ridge 
a  grassy  prairie  stretches  westward  for  a  quarter  of  a  mile,  to  several 
springs  of  brine,  rising  in  the  distance  about  eight  feet.  To  the 
north  it  is  bounded  by  a  grove  of  poplar  and  small  oak,  while  to  the 
south  the  poplar  is  mixed  with  spruce.  On  an  arid,  salty  plain  to 
the  west  are  the  ruins  of  several  old  houses  where  Monkman  and 
others  used  to  live  when  they  supplied  the  Red  River  colony  with  salt, 
and  the  remains  of  iron  pans  in  which  the  brine  was  boiled  down. 
These  salt  springs  will  be  treated  of  more  fully  on  a  subsequent  page. 

From  the  mouth  of  Mossy  River  eastward  to  IMeadow  Portage,  a 
distance  of  thirteen  miles,  the  south  shore  of  the  lake  is  everywhere  low, 
and  surrounded  by  a  naked  wall  of  boulders  ;  while  in  the  rounded  bays 
between  the  points  the  beach  is  occasionally  a  closely-packed  boulder 
pavement  sloping  up  at  an  angle  of  about  15°  to  a  wave-formed  gravel 
ridge,  or  in  other  places  boulders  are  more  thinly  and  irregularly  scat¬ 
tered  in  front  of  this  ridge.  On  the  ridge  itself  there  is  usually  a  nar¬ 
row  belt  of  maple,  elm,  ash  and  oak,  while  behind  it  a  low-lying  marsh 
stretches  back  to  the  poplar  forest. 

LAKE  DAUPHIN. 

Lake  Dauphin  lies  in  the  midst  of  an  alluvial  plain  about  nine  miles 
south  of  Lake  Winnipegosis,  into  which  it  is  discharged  by  the  IMossy 
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River.  It  has  a  greatest  length  of  twenty -six  miles,  a  greatest  breadth 
of  eleven  miles,  a  shore  line  of  sixty-four  miles,  and  an  area  of  one 
hundred  and  ninety-six  square  miles.  Its  greatest  ascertained  depth  is 
twelve  feet  and  its  approximative  elevation,  deduced  from  barometric 
readings  and  the  estimated  fall  of  Mossy  River,  is  eight  hundred  and 
sixty  feet  above  the  sea. 

Its  name  is  associated  with  the  earliest  explorations  in  the  North-west, 
since  Fort  Dauphin,  one  of  the  trading  establishments  of  the  French 
before  the  cession  of  Canada  to  Great  Britain,  appears  to  have  been 
situated  on  its  shore,  and  probably  near  its  north-western  extremity. 
This  fort  was  founded  in  the  autumn  of  1741  by  Pierre,  one  of  the 
sons  of  Sieur  de  la  Verendrye,  who  travelled  north wai’d  from  Fort  la 
Reine  (Portage  la  Prairie)  across  Prairie  Portage  into  Lake  Manitoba, 
and  thence  probably  by  the  old  canoe  route  to  Lake  Dauphin*. 

At  the  present  time  ruins  of  old  trading  posts  of  the  Hudson’s  Bay 
Company  can  be  seen  on  the  west  side  of  the  lake,  eight  miles  south  of 
the  mouth  of  V alley  River,  and  at  the  edge  of  the  forest  at  the  south¬ 
east  angle  of  the  lake. 

The  shores  of  the  lake  are  everywhere  low,  and  show  no  exposures 
of  the  underlying  Paleozoic  rocks.  The  projecting  points,  except 
those  formed  by  the  tributary  streams,  are  composed  entirely  of  boulders, 
which  on  the  south  side  run  out  as  comparatively  long,  narrow  arms 
into  the  water,  while  on  the  east  side  they  are  merely  gently-rounded 
prominences.  Between  the  points  the  west  and  south  shores  are  very 
low,  and  are  surrounded  by  a  sand  and  gravel  beach,  extending  back  into 
a  marsh.  The  east  shore  often  presents  to  the  lake  a  regularly  built 
embankment  of  boulders  or  cobble-stones,  behind  which  there  is 
occasionally  a  low  cliff  of  light  gray  till  with  boulders.  Elm,  ash,  oak 
and  maple  are  growing  on  top  of  the  beach,  and  in  the  background  is 
often  an  open  forest  of  poplar. 

Five  small  streams  empty  into  the  south  and  west  sides  of  the  lake, 
most  of  which  rise  on  the  summit  or  eastern  face  of  the  Riding  Moun¬ 
tain  and  flow  across  the  I’ich  alluvial  plain  between  the  mountain  and 
lake. 


*P.  Margry.  Memoires  et  Documents,  &c.  Vol.  6,  pjj.  591,  594  and  617. 
Bougainville  states  that  “  80  lieues  from  La  Reine  (the  fort)  is  situated  on  the 
River  Minanghenachequeke  or  de  I’eau  trouble”  evidently  Mossy  River,  as  the  name 
given  me  by  the  Indians  for  this  stream  was  Minkkweniskegow,  which  is  clearly  the 
same  word.  P.  Margu’y.  Vol.  4. 

Peter  Pond,  who  appears  to  have  been  the  first  Englishman  to  occupy  this  fort 
after  it  was  abandoned  by  the  French,  gives  the  location  of  the  post  occupied  by  him 
in  1775  at  the  north-west  angle  of  the  lake.  P.  Pond’s  Map  of  1785.  Can.  Arch., 
1889,  p.  53.  ’ 

For  other  references  to  this  post  see  “Henry’s  Travels,”  p.  260.  “Harmon’s 
Journal,”  p.  .52.  Alex.  Mackenzie’s  History  of  the  Fur  Trade.  Alex.  Henry  Ms. 
in  Parliamentary  Library. 
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Turtle  River  is  the  most  southern  of  these  live  streams.  It  is  stated  Turtle  River, 
to  rise  in  small  brooks  on  the  eastern  face  of  the  mountain  and  in  some 
extensive  marshes  on  the  plain  to  the  east.  At  the  crossing  of  the  cart 
trail  to  Lake  Manitoba,  the  creek,  in  October,  1889,  was  twenty  feet  wide 
in  a  winding  channel  twelve  feet  deep.  The  bottom  was  stony,  and  the 
banks  were  wooded  with  poplar,  elm  and  willow.  Here  a  thriving 
Metis  settlement  has  been  established  within  the  last  few  years.  From 
this  point  to  the  lake  the  adjoining  country  is  generally  a  level, 
grassy  plain,  and  at  its  mouth  the  river  is  fifty  feet  wide  and  from 
two  to  four  feet  deep,  emptying  into  the  lake  over  a  shallow  sand  bar. 

The  trail  mentioned  above  runs  for  about  seven  miles  through  undulat-  Manitoba 
ing  country  dotted  with  poplar  groves,  at  first  ascending  a  gradual 
slope  scattered  with  boulders  of  gneiss,  ikc.  It  then  enters  the 
poplar  forest,  through  which  it  is  cut  eastward  to  Ebb  and  Flow  Lake. 

The  surface  continues  generally  undulating,  and  appears  to  be  under¬ 
laid  directly  by  light  gray  till.  In  range  13  the  trail  reaches  a 
small  ridge  of  rounded  gravel  five  feet  high  and  250  feet  wide,  along 
which  the  old  trail  followed  by  Prof.  H.  Y.  Hind  in  1858  is  stated  to  Old  trail, 
run  for  several  miles,  and  which  here  joins  the  trail  now  used. 

The  ridge  comes  from  the  north-west,  and  a  quarter  of  a  mile  to  the 

south-east  it  ends  in  a  rounded  point,  beyond  which  is  a  level,  grassy 

plain.  The  elevation  of  this  ridge,  as  determined  by  several  aneroid 

readings,  is  933  feet  above  the  sea.  From  this  ridge,  on  which  we  had 

camped  for  the  night,  the  trail  runs  for  about  150  yards  on  an  ill- 

defined  ridge  trending  north-east,  and  then  turns  eastward  on  an  open, 

narrow,  well-rounded  ridge  of  small  gravel,  on  the  south  side  of  which 

is  a  meadow,  while  to  the  north  is  a  lower  country  wooded  with  spruce 

and  tamarack.  The  face  of  this  ridge  or  old  beach  is  thickly  scat-  Gravel  ridge. 

tered  with  boulders  ;  it  soon  turns  to  the  north  and  may  continue 

for  a  long  distance,  but  the  trail  leaves  it  and  descends  into  the 

woods.  Near  the  eastern  side  of  range  13  the  trail  crosses  another 

well-defined  ridge,  consisting  of  sand  and  small  rounded  pebbles  of 

limestone.  It  runs  N.  50°  W.  and  S.  50°  E.,  is  four  feet  high  and  150 

feet  wide,  and  has  an  approximate  elevation  of  910  feet  above  the  sea. 

From  this  ridge  the  trail  runs  north-eastward  for  two  miles  and  then 
turns  south-east  and  runs  for  a  mile  or  more  along  the  face  of  a  light 
slope  thinly  wooded  with  small  oaks.  This  is  also  an  old  shore  line, 
and  has  an  approximate  elevation  of  875  feet  above  the  sea,  being 
probably  the  same  as  the  60-foot  beach  around  Lake  Winnipegosis. 

Ochre  and  Vermilion  rivers  rise  on  the  summit  of  Riding  Mountain  Ochre  and 
and  flow  down  its  eastern  face  in  deep  valleys  that  will  be  more  fully 
described  in  the  strictly  geological  part  of  the  report.  The  first  named 
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stream  flows  through  woods  to  ■within  a  short  distance  of  its  mouth, 
while  the  Vermilion  winds  across  the  partly -wooded  plains  in  a  channel 
overhung  by  a  belt  of  elm  and  maple. 

Wilson  River.  Vilson  River  was  not  followed  to  its  source,  but  it  appears  to  rise 
on  the  north-eastern  face  of  the  mountain,  where  the  escarpment  is  a 
longer  and  more  gentle  slope  than  usual,  and  thence  it  flows  eastward 
across  the  level  of  Lake  Dauphin  plain  to  empty  into  the  west  side  of  the 
lake  two  miles  north  of  the  mouth  of  Vermilion  River. 

Valley  River.  The  last  and  largest  of  the  five  streams  is  Valley  River,  which  is 
stated  to  rise  in  Singoosh  Lake  in  the  interior  of  Duck  Mountain, 
and  thence  flows  southward  through  Angling  Lakes  into  the  bell¬ 
shaped  valley  that  separates  the  Riding  from  the  Duck  Mountain. 
i7ear  where  it  enters  the  valley  it  is  joined  by  Short  Creek  flowing 
from  the  west  in  a  deep,  narrow  valley,  which  connects  at  its  western 

Indian  village  end  with  the  valley  of  Shell  River.  Here  there  is  a  small  Indian 
village,  where  a  band  of  Ojibways  spend  the  whiter.  East  of  this 
village  the  rivei’  flows  for  some  distance  through  a  rolling  morainic 
country,  some  of  the  hills  being  rounded  and  scattered  with  boulders, 
and  others  elongated  in  the  direction  of  the  valley,  and  composed  of 
stratified  sand  and  gravel.  Further  east  the  surface  is  much  more  even, 
and  is  underlaid  by  a  fine  white  silt,  resting  on  the  glacial  till.  The 
woods  are  chiefly  poplar  and  willow  scrub. 

Sandy  plain.  The  country  maintains  much  the  same  character  to  about  the 
middle  of  range  22,  where  a  trail  branches  off  to  the  south.  Here  a 
sandy  plain  commences  and  extends  to  the  eastern  side  of  the  same 
range,  a  few-  oaks  being  scattered  over  it  here  and  there.  At  the 
abo\-e-mentioned  trail  the  river  flows  in  a  valley  eighty  feet  deep  and 
half  a  mile  wide.  Land  slides  characterize  its  northern  slopes  which 
are  covered  with  ■\-egetation,  while  the  south  side  rises  in  open  gravel 

Gravel  ridge,  terraces  fifteen  and  thirty  feet  above  the  river.  Hear  the  eastern 
side  of  the  above  range  two  low  gravel  ridges  are  crossed  at  elevations 
of  1,280  and  1,260  feet  above  the  sea,  respectively,  and  near  the 
western  side  of  range  21a  strongly-marked  gravel  ridge  is  crossed  at 
an  elevation  of  1,220  feet.  The  river  here  flows  in  a  beautiful  valley 
sixty-five  feet  deep,  and  near  the  bottom  of  the  north  bank  is  a  spring 
of  clear,  cold  w-ater,  smelling  and  tasting  strongly  of  sulphuretted 
hydrogen. 

About  the  middle  of  the  same  range  the  river  cuts  through  a  heavy 
gravel  I'idge  on  which  a  cart  trail  starts  northward  to  Pine  Creek 
Indian  reserve,  and  still  further  east  in  the  same  range  are  tw-o  other 
ridges,  the  low-est  of  which  has  an  elevation  of  1,075  feet  above  the  sea. 
Hear  this  latter  ridge  is  an  old  ford,  and  here  the  river  is  seventy-five 
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feet  wide,  flowing  in  an  irregular  valley  a  quarter  of  a  mile  wide  and 
from  thirty-five  to  fifty  feet  deep,  with  wide  gravel  flats  on  each  side 
of  the  stream.  A  mile  below  this  the  banks  are  low,  and  covered 
with  grass  or  timber. 

Near  its  mouth  the  river  flows  through  an  open  gra.ssy  plain  in  a 
channel  about  forty  yards  wide  and  from  three  to  six  feet  deep,  and 
empties  into  the  lake  over  a  bar  of  sand  at  the  end  of  a  long  alluvial 
point. 

MOSSY  RIVER. 

Lake  Dauphin  is  discharged  northward  into  Lake  Winnipegosis  by 
Mossy  River,  a  beautiful  winding  stream  twenty-two  miles  and  a  half 
long,  from  150  to  200  feet  wide,  with  an  average  depth  of  from  two 
to  four  feet,  and  an  estimated  fall  in  its  whole  length  of  thirty-two  feet. 

It  empties  into  the  latter  lake  through  low  meadow  land,  which,  in  Point  of 
June,  1889,  was  two  feet  above  the  water,  but  is  evidently  often  flooded. 

This  meadow  is  about  a  quarter  of  a  mile  wide,  and  behind  it  on  either 
side  is  a  forest  of  aspen.  An  old  trading  post  of  the  Hudson’s  Bay 
Company  is  situated  on  the  east  bank  of  the  stream,  three-quarters  of  a 
mile  above  its  mouth,  on  a  narrow  strip  of  grassy  land  between  the 
forest  and  the  river.  A  mile  above  its  mouth,  in  a  direct  line,  the  old 
Government  location  of  the  Canadian  Pacific  Railway  crosses  the  Crossing  of 
stream,  and  near  it  are  three  exposures  of  Devonian  limestone,  the  ^ ^ 
upper  one  forming  a  low  cliff  on  the  west  bank.  Above  this  cliff  no 
rock  in  place  is  seen  on  the  river. 

Two  miles  and  a  half  above  the  Canadian  Pacific  Railway  location 
there  are  some  small  islands  in  the  middle  of  the  stream,  and 
between  them  the  channels  are  filled  with  boulders,  causing  rapids  Boulders, 
with  a  fall  of  two  to  three  feet.  Throughout  the  distance  to  here 
the  river  is  from  100  to  150  feet  wide,  with  an  average  depth 
of  four  feet  and  a  current  of  a  mile  an  hour.  It  has  no  valley, 
except  the  channel  in  which  it  flows,  and  which  it  fills  from  side 
to  side.  Few  bars  of  sand  or  gravel  obstruct  its  bed,  but  boulders  of 
gneiss  and  irregular  fragments  of  white  limestone  are  scattered  along 
its  banks.  In  places  the  boulders  stretch  across  the  river  and  form 
ugly  rapids.  As  the  water  is  generally  muddy,  these  pebbles  and 
boulders  are  coated  with  mud. 

The  bank  is  from  ten  to  eighteen  feet  in  height,  fringed  with  grass  and 
sedge  close  to  the  edge  of  the  water,  above  which  is  a  row  of  small 
willows,  and  on  the  level  land  on  either  side  is  a  forest  of  white 
poplar,  jn  which  there  are  a  few  trees  of  ash  and  oak.  On  the 
west  side  much  of  the  forest  has  been  burned,  and  there  ai’e  a  few  open 
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or  thinly  wooded  spots  by  the  river,  while  on  the  east  side  the  bush  is 
mostly  green,  with  trees  from  six  to  eight  inches  in  diameter. 

For  the  next  two  miles  in  a  direct  line  the  river  is  crooked,  and  is 
obstructed  in  four  places  by  accumulations  of  boulders  of  gneiss  and 
limestone  which  have  fallen  from  the  banks  of  loose  light  gray  till.  The 
banks  are  from  eight  to  ten  feet  in  height,  the  eastern  one  wooded  as  before, 
while  on  the  west  the  river  cuts  into  a  long  strip  of  open  prairie,  along 
which  is  an  old  cart  trail  to  the  Lake  Winnipegosis  salt  springs. 
This  bank  is  cut  by  several  runnels,  in  one  of  which  water  was  stand¬ 
ing  distinctly  impregnated  with  salt.  This  level  plain  is  underlaid  by 
stratified  alluvial  sand  or  silt. 

For  most  of  the  rest  of  the  way  to  Fork  River  the  stream  flows  by 
the  side  of  this  alluvial  plain  in  a  moderately  straight  course  almost 
unobstructed  by  boulders  or  sand  bars.  It  has  a  very  easy  current  of 
from  half  to  three-quarters  of  a  mile  an  hour,  is  150  feet  wide  and  from 
three  to  four  feet  deep.  The  banks  are  from  twelve  to  eighteen  feet 
high,  and  composed  chiefly  of  a  loose  light  gray  unstratified  clay,  often 
holding  bands  of  well  striated  pebbles. 

Fork  River  empties  into  the  west  side  of  Mossy  River  at  a  total  dis¬ 
tance  of  fourteen  miles  and  a  half  from  Lake  Winnipegosis  following  the 
windings  of  the  stream.  At  its  mouth  it  is  thirteen  yards  wide,  and  flows 
with  a  depth  of  an  inch  or  two  over  a  shallow  bar  of  gravel.  The  water 
is  dark  brown.  For  half  a  mile  above  this  the  brook  is  about  two 
feet  deep,  without  current,  and  is  choked  with  Algie,  Charaj  and  water 
lillies.  At  this  distance  the  channel  is  blocked  by  large  boulders  of 
gneiss,  between  which  the  water  flows  in  tiny  streams.  This  channel 
winds  from  side  to  side  of  a  w^ell-defined  valley  twenty  feet  deep,  with 
rather  extensive  intervales  wooded  with  poplar.  North  of  this  brook 
is  a  grove  of  poplar,  oak,  ash  and  maple,  near  which  is  a  favourite  Indian 
camping  ground.  For  about  seventeen  miles  westward  across  the  almost 
level  country  this  stream  was  not  follow'ed,  but  it  was  again  crossed,  and 
traced  for  several  miles,  in  the  vicinity  of  the  main  gravel  ridge  on 
which  the  trail  runs  northward  to  Pine  Creek. 

From  Fork  River  to  Fishing  River,  a  distance  of  five  miles  along  the 
winding  channel,  Mossy  River  is  often  obstructed  by  boulders  of  gneiss, 
and  the  banks  are  almost  everywhere  clothed  with  vegetation,  most  of 
which  is  poplar  from  three  to  eight  inches  in  diameter. 

Fishing  River  is  a  small  sluggish  brook  flowing  into  Mossy  River 
from  the  west.  At  its  mouth  it  is  forty  feet  wide,  and  without  percep¬ 
tible  current.  Ascending  it  for  three-quarters  of  a  mile,  its  width 
diminishes  to  twenty  feet,  and  its  depth  to  fifteen  inches.  Its  bed  Is  sandy, 
and  its  banks  are  fifteen  feet  high,  and  are  wooded  with  poplar  and 
oak. 
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Thi’ee  miles  from  Fishing  River,  Mossy  River  flows  from  the  north¬ 
west  end  of  Lake  Dauphin  opposite  some  small  boulder  islands. 
Throughout  this  distance  its  banks  are  from  eight  to  twelve  feet  high, 
sloping  and  wooded,  and  in  many  places  a  swift  current  flows  over  a 
bed  of  sand,  clay  and  boulders. 


SM'AN  LAKE  AND  SHOAL  RIVER. 

Swan  Lake  lies  seven  miles  south  of  Dawson  Bay,  into  which  it  dis¬ 
charges  through  Shoal  River.  It  is  situated  in  a  somewhat  more  undu¬ 
lating  district  than  Lake  Dauphin,  the  surrounding  country  being,  as  a 
rule,  generally  immediately  underlaid  by  glacial  till.  It  has  a  greatest 
length  of  twenty  miles,  a  greatest  breadth  of  eight  miles,  a  shore  line 
of  seventy  miles,  and  an  area  of  121  square  miles.  It  contains  nine 
small  wooded  islands,  with  a  total  shore  line  of  fourteen  miles  and  an 
area  of  one  and  a  half  square  miles.  The  mean  depth  of  the  water 
is  only  five  feet,  and  the  greatest  depth  found  in  1887  six  feet. 
The  bottom  is  soft  and  muddy.  Its  altitude,  estimated  from  the 
fall  of  Shoal  River,  is  twenty -seven  feet  above  Lake  Winnipegosis, 
or  855  feet  above  the  sea.  The  writer  was  informed  by  Antoine 
Chenaye,  a  native  half-breed,  that  about  twenty  years  previous 
to  1889  the  lake  was  at  its  highest  stage,  about  six  feet  above  its 
present  level  and  that  Shoal  River  then  overflowed  its  banks.  Some 
years  previous  to  that  date  the  lake  was  at  its  lowest  level,  when  during 
the  prevalence  of  a  north  wind  Shoal  River  was  dry  at  its  head,  and 
some  of  the  men  living  in  the  vicinity  used  to  race  horses  on  the  dry 
bed  of  a  small  lake  near  the  mouth  of  Swan  River. 

The  east  shore  is  generally  a  gravel  beach,  fringed  with  rushes  at 
the  bottoms  of  the  bays,  while  the  numerous  points  are  suri’ofinded 
by  a  sloping  wall  of  boulders  four  to  six  feet  in  height.  The 
boulders  are  chiefly  of  dai’k  gray  or  reddish  gneiss,  while  some  are 
of  limestone.  The  land  rises  very  gently  from  the  lake,  and  is  wooded 
with  poplar,  with  a  forest  of  spruce  in  the  distance. 

At  its  south  end  the  lake  is  very  shallow,  with  a  bottom  of  soft  mud, 
80  that  it  is  difficult  to  get  a  canoe  to  the  dry  land.  Back  of  this  muddy 
beach  is  a  ridge  of  rounded  gravel  six  feet  in  height,  wooded  with  elm, 
behind  which  the  country  descends  slightly,  and  is  wooded  with  balsam- 
poplar,  spruce  and  balsam-fir.  A  spring  of  brine  is  bubbling  up  at 
one  place  on  this  low  beach,  in  which  the  water  gave  a  reading  of  16° 
on  the  percentage  salometer.  Close  to  this  spring  a  bridle  trail  to 
Pine  Creek  enters  the  woods,  and  runs  for  a  mile  and  a  quarter  across 
low  land  much  obstructed  by  windfalls,  and  then  ascends  a  hill  with  a 
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total  height,  as  determined  by  the  aneroid,  of  274  feet  above  the  lake. 
On  its  face  are  six  distinct  terraces,  the  brows  of  which  are  75,  113,  151, 
170,  198  and  236  feet  above  the  lake,  the  highest  one  ri.smg  in  a  long 
slope  to  the  summit.  The  highest  slope  up  to  236  feet  is  very  steep* 
and  appeals  to  consist  of  sand  and  pebbles,  while  a  great  number  of 
boulders  of  gneiss  and  limestone  are  scattered  on  the  brow  of  this 
terrace. 

The  summit  is  composed  almost  entii’ely  of  reddish  sand,  underlaid 
by  lounded  pebbles,  with  boulders  of  gneiss,  limestone  and  white 
Dakota  sandstone  scattered  here  and  there.  The  surface,  which  is 
slightly  irregular,  is  thinly  wooded  with  small  Banksian  jjines  and  a 
few  oaks.  Towards  the  north-east  the  terraces  are  wider  and  more 
distinct  than  on  the  line  of  the  trail.  They  are  generally  sandy  and 
sparsely  wooded,  and  on  one  of  the  higher  terraces,  at  an  elevation  of 
about  200  feet  above  the  lake,  ai’e  many  bai’e,  rounded  or  hemispherical 
masses  of  white  Dakota  sandstone,  from  eight  to  twelve  feet  in  height, 
V  ith  theii  planes  of  stratification  horizontal,  and  apparently  lying 
where  they  were  eroded  out  of  the  soft  sandstone  of  the  base  of  the 
Cretaceous.  They  show  no  signs  of  glacial  action,  and  have  clearly 
been  foimed  in  post-glacial  times,  when  the  waves  of  Lake  Agassiz  cut 
this  terrace  in  the  face  of  the  pre-existing  slope. 

The  west  shore  is  broken  by  long  alluvial  points,  at  the  end  of  the 
most  prominent  of  which  Swan  River  empties  into  the  lake.  The  islands 
off  this  point,  near  the  centre  of  the  lake,  are  ridges  of  boulders  lying 
approximately  in  the  direction  of  the  glacial  striation,  wooded  with 
groves  of  elm  and  maple,  while  the  islands  in  the  north  end  of  the  lake 
aie  composed  of  cream-coloured  Devonian  limestone  polished  and  grooved 
by  glacial  action.  These  glacial  grooves  have  a  very  persistent  bearing 
S.  50  T\  .,  and  the  dh’ection  of  the  motion  of  the  glacier  is  clearly  shown 
by  the  fact  that  the  hummocks  are  evenly  rounded  towards  the  north-'^ 
east,  and  ragged  and  broken  towards  the  south-west. 

R  eai  the  north-east  angle  of  the  lake,  Shoal  River  House,  a  trading 
post  of  the  Hudson’s  Bay  Company,  is  beautifully  situated  on  a  small 
open  plain  close  to  the  shore,  with  a  gently  sloping  beach  of  gravel, 
extending  to  the  edge  of  the  water.  In  the  open  dealing  the  land  rises 
gently  to  a  total  height  of  twenty  feet  above  the  lake,  beyond  which  is  a 
foiest  of  spruce  and  poplar.  The  trail  from  the  post  to  the  mouth  of 
the  river  is  cut  through  this  forest,  and  at  a  distance  of  a  mile  and  a 
half  ascends  to  a  height  of  sixty  feet  above  the  lake  on  a  ridge  of  sand 
and  gravel  wooded  with  Banksian  pine. 

Shoal  River  flows  out  of  the  north-east  angle  of  the  lake  over  a  low 
ridge  of  till,  is  nearly  ten  miles  long,  and  has  an  average  width  of  from 
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150  to  200  feet.  Tlie  channel  is  generally  not  more  than  from  six 
to  ten  feet  in  depth ;  the  banks  are  sloping,  and  wooded  with  poplar 
and  spi’uce,  except  on  some  open  saline  tracts,  while  the  bed  is  often 
strewn  with  boulders,  which  ai’e  collected  in  places  and  form  disagree¬ 
able  rapids. 

RED  DEER  LAKE  AND  RIVER. 


Red  Deer  Lake  is  a  more  or  less  rectangular  sheet  of  water  lying  in  Position  and 
the  midst  of  a  level  alluvial  plain  north  of  Porcupine  Mountain  and 
west  of  Dawson  Bay.  It  is  thirteen  miles  long  and  nine  miles  and  a 
half  wide,  has  a  shore  line  of  lifty-one  miles,  and  an  area  of  one  hundred 
square  miles.  It  has  a  mean  depth  of  five  feet  with  a  bottom  of  soft  mud. 

'  Its  altitude,  estimated  from  the  fall  of  the  river,  is  forty-seven  feet 
above  Lake  Winnipegosis,  or  875  feet  above  the  sea. 

The  south  shore  was  examined  by  the  writer  in  1889,  while  the  others  Shores, 
were  surveyed  by  Mr.  Dowling  in  the  previous  year.  All  are  low,  and 
except  at  one  point  on  the  south  side  no  rock  is  to  be  seen.  This  latter 
side  is  fairly  straight,  and  the  beach  in  the  bays  is  composed  of  sand 
and  pebbles,  while  on  the  points  it  consists  entirely  of  rounded 
boulders  of  gneiss  and  limestone,  closely  laid  in  an  even  slope,  which 
rises  at  an  angle  of  10°  to  12°  from  the  water  to  edge  of  the  spruce 
and  poplar  forest. 

The  Red  Deer  River  empties  into  the  west  side  of  the  lake  at  the  Red  Deer 
end  of  a  long  alluvial  point,  and  again  flows  from  its  south-east  corner 
eastward  towards  Lake  Winnipegosis.  From  its  head,  where  the  water 
is  very  shallow,  to  the  mouth  of  Rice  Creek,  the  river  is  wide,  with  a 
swift  curi’ent,  and  boulders  of  gneiss  form  bars  out  into  the  stream. 

Rice  Creek,  called  by  the  Indians  Manomina  Sipi,  was  ascended  Creek, 
in  a  canoe  for  a  mile  and  a  half  to  a  light  rapid  where  the  water  flows 
over  loose  slabs  of  white  limestone.  It  is  a  small  ci’eek  from  twenty  to 
twenty-five  feet  wide,  generally  with  a  soft  bottom,  and  occasionallv 
almost  blocked  with  grass.  The  country  on  both  sides  is  low,  level,  and 
often  saline,  and  the  banks  are  overhung  with  willows.  Fi’om  the  little 
I’apid  an  open  wet  meadow  extends  southward  for  a  couple  of  miles  to 
a  forest  of  spruce.  The  creek  appears  to  flow  down  the  face  of  the 
mountain  in  a  narrow  gorge,  on  the  sides  of  which  are  some  bare  white 
cliffs,  which  appear  very  conspicuous  from  the  islands  and  shores  of 
Dawson  Bay. 

From  the  mouth  of  Rice  Creek  to  the  head  of  the  Long  Rapid, 
where  a  band  of  limestone  crosses  the  stryam,  the  river  fills  the  channel 
from  bank  to  bank,  and  with  the  exception  of  one  slight  rapid,  flows 


78  E 


north-western  MANITOBA. 


Upper  Salt 
Spring. 


Glacial  strife. 


Higher  banks. 


with  an  even  current  and  is  moderately  deep.  The  banks  are  low,  and 
wooded  with  poplar  and  a  few  spruce.  The  limestone  shows  strong 
glacial  grooves  striking  S.  75°  M  .,  or  directly  across  the  river.  In  the 
rapid,  which  is  about  a  mile  in  length,  the  river  is  shallow,  and  filled 
with  large  granite  boulders,  while  several  wooded  islands  break  up  the 
channel.  On  the  south  bank,  opposite  these  islands,  is  a  watercourse 
coming  from  a  wide  saline  area  scattered  with  pebbles  and  boulders, 
and  dotted  vvith  groves  of  poplar.  Several  springs  of  brine  are  rising 
in  this  flat,  but  all  were  so  shallow  and  muddy  that  it  was  impracticable 
to  test  them  with  the  salometer.  A  small  stream  of  brine  was  flowing 
about  five  gallons  a  minute  in  the  bottom  of  the  watercourse. 

At  the  bottom  of  the  rapid  the  river  bends  sharply  towards  the 
north-east,  and  is  moderately  deep  for  a  mile  and  a  half  to  a  hill  which 
rises  on  the  north  bank  to  a  height  of  twenty  feet,  on  the  south  side  of 
which  are  some  brine  springs  at  which  the  Indians  occasionally 
boil  down  the  water  to  obtain  a  small  quantity  of  salt.  The  hill  is 
composed  of  limestone,  and  its  north-east  side,  which  is  bare  in  places, 
shows  indistinct  glacial  stria?  trending  S.  65°  W.,  and  on  the  south¬ 
east  side  is  a  little  patch  about  three  feet  square  of  a  light,  reddish  till 
holding  rounded  pebbles  and  cobbles  of  gneiss  and  limestone.  The 
face  of  the  hill,  down  which  the  brine  is  trickling,  is  covered  with 
fragments  of  limestone,  among  which  were  many  beautifully  preserved 
fossils.  A  mile  below  this  hill,  which  has  been  called  the  “  Upper 
Salt  Spring,”  a  small  salty  creek,  carrying  about  four  gallons  of  water  a 
minute,  flows  in  from  an  open  area  towards  the  south. 

From  this  creek  downwards  to  the  lowest  Salt  Spring  the  river  is 
one  continuous  rapid,  flowing  in  a  winding  course  through  boulders, 
having  a  bai'e  gravel  beach  on  each  side. 

A  short  distance  below  the  briny  creek,  and  still  on  the  south  side, 
is  a  slightly  elevated  mound,  from  the  centre  of  which  is  issuing  a 
spring  of  brine  flowing  about  ten  gallons  a  minute.  It  has  a  tempera¬ 
ture  of  42°  F.,  and  gave  a  reading  of  22°  on  the  salometer. 

At  the  bend  below  is  a  cliff  of  limestone,  the  summit  of  which  is 
polished  and  scored  with  grooves  running  S.  80°  W.  Above  the  lime¬ 
stone  is  a  hard,  light  gray  clay,  containing  striated  pebbles  and 
boulders.  J ust  below  this  cliff  is  a  small  salty  brook  flowing  five  gallons 
a  minute,  and  in  which  the  salometer  gave  a  reading  of  22°. 

From  this  point  the  banks  ascend  to  a  height  of  twenty  feet,  and 
consist  in  many  places  of  cliffs  of  limestone  overlaid  by  till  filled  with 
pebbles  and  boulders,  most  of  which  are  granite  or  local  rock,  while 
some  are  Niagara  limestone,  containing  Pentamey'us  decussatus.  The 
lowest  cliff  of  limestone  on  the  ri\'er  is  also  overlaid  by  till,  and  the 
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surface  of  the  rock  below  the  till  is  beautifully  polished  and  striated 
in  a  direction  S.  80°  W. 

The  Lower  Salt  Springs  occupy  anopenatea  of  about  100  yards  square 
on  the  north  side  of  the  river  and  twelve  feet  above  it.  The  area  is 
strewn  with  eroded  boulders  of  gneiss  and  limestone,  and  small  springs  of 
brine  bubble  up  every  here  and  there,  in  one  of  which  the  brine  seemed 
to  be  very  concentrated,  giving  a  reading  on  the  salometer  of  75  per 
cent. 

Below  these  springs  the  banks  are  low  and  alluvial,  and  there  is  but 
little  current  in  the  river. 

CEDAR  lake  and  SASKATCHEWAN  RIVER. 

Cedar  Lake  is  an  irregular  body  of  water  lying  in  the  extreme 
northern  part  of  the  area  included  in  the  map,  and  is  separated  from 
Lake  Winnipegosis  by  a  narrow  belt  of  high  land  from  four  to  five  miles 
in  width,  which  cuts  across  what  would  otherwise  appear  to  be  a  single 
natural  basin.  Its  greatest  length  is  thirty  miles,  its  greatest  width  is 
fourteen  miles,  it  has  a  shore  line,  within  the  map,  of  108  miles,  and  an 
area  of  330  square  miles.  Its  depth  is  from  thirty  to  forty  feet,  and  its 
elevation  above  the  sea  828  feet,  both  these  measurements  being  the 
same  as  those  for  Lake  Winnipegosis. 

At  its  western  end  the  lake  receives  the  waters  of  the  Saskatchewan 
River  in  the  middle  of  a  little  archipelago  of  small  rocky  islands.  On 
the  outermost  and  largest  of  these  islands  the  early  French  traders  are 
stated  to  have  had  a  fort.  This  fort  or  trading  post,  which  was  called 
Fort  Bourbon,  was  founded  by  one  of  the  sons  of  Sieur  de  la  Verendrye 
in  1741.  He  reached  the  site  by  travelling  northward  from  Fort  la 
Reine  (Portage  la  Prairie)  across  lakes  Manitoba  and  Winnipegosis. 
The  island  is  thickly  wooded  with  spruce.  At  its  north  end  is  a  low 
cliff  of  limestone  with  a  gravel  spit  projecting  beyond  it,  behind  which 
is  a  pleasant  harbour  for  small  boats.  At  its  south  end  is  a  rounded 
hook  of  gravel  inclosing  a  shallow  bay. 

From  the  mouth  of  the  Saskatchewan  southward  the  shore  of  the 
lake  is  low,  with  a  more  or  less  sandy  beach,  behind  which  is  a  level 
spruce  and  tamarack  swamp.  With  the  sand  and  debris  on  the  beach 
are  scattered  many  particles  of  fossil  resin  that  have  been  washed  down 
by  the  Saskatchewan  River  from  the  Cretaceous  shales  and  sandstones 
higher  up  the  stream.  The  south  shore  is  without  prominent  cliffs,  and 
consists  of  stretches  of  even  sandy  beach  between  salient  points  piled 
high  with  large  boulders  of  gneiss. 
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Rabbit  Point.  Rabbit  Point  is  a  low,  sandy  pi’omontory  on  the  north  shore,  invested 
with  a  mournful  interest,  as  here  lie  the  remains  of  Benjamin 
Frobisher,  one  of  the  early  partners  of  the  North-west  Company. 
In -the  troublous  times  just  before  the  union  of  the  North-west  and 
Hudson’s  Bay  Companies  he  was  taken  prisoner  by  the  latter  and 
carried  to  York  Factory,  from  which  place  he  escaped  in  the  autumn 
of  1820.  He  ascended  the  Nelson  and  Saskatchewan  rivers  on  his 
way  to  a  tra'diiig  post  on  Moose  Lake,  but  at  Rabbit  Point,  worn  out 
by  hunger  and  fatigue,  and  while  his  Indians  were  absent  at  Moose 
Lake  in  search  of  relief,  he  expired  beside  his  lonely  bivouac  fire. 


Grand  Rapid  1 


Rocky  Islands  North-east  of  Rabbit  Point  an  arm  of  the  lake  extends  for  twelve 
miles  past  low  wooded  shores  and  small  rocky  islands,  where  gray  cliffs  of 
limestone  peep  out  here  and  there  from  under  the  covering  of  dark 
green  spruce.  At  the  end  of  this  arm  of  the  lake  a  deep,  narrow 
channel,  known  as  “  The  Narrows,”  runs  between  a  small  island  and 
the  south  shore.  Here  the  Saskatchewan  River  may  be  said  to  com¬ 
mence  again,  but  its  characters  are  entirely  different  from  thoke  of  the 
sluggish  stream  which  flows  into  the  west  side  of  the  lake.  Instead  of 
filling,  it  is  rapidly  deepening  its  channel,  tumbling  and  sliding  down 
rocky  limestone  ledges  in  wild  rapids,  between  which  are  quiet  stretches.. 
One  of  these  expands  in  Cross  Lake  into  a  comparatively  large  body  of 
water. 

The  Grand  Rapid  (the  last  of  these  rapids  and  the  most  interesting 
feature  on  the  Saskatchewan  River)  has  a  total  fall  in  five  miles  of 
seventy-one  feet,  the  most  of  which  is  concentrated  into  two  miles  in  the 
middle  of  the  distance.  In  these  two  miles  the  river  has  cut  a  deep, 
narrow  gorge  in  the  horizontal  limestone,  part  of  which  gorge  is  post¬ 
glacial  and  part  pre-glacial  in  age. 

To  overcome  the  difficulty  of  transporting  goods  and  boats  past  this 
rapid  by  hand,  the  Hudson’s  Bay  Company  engaged  Walter  Moberly  to 
build  a  tramway  three  miles  and  a  half  in  length  past  the  rapids.  This 
was  done  in  1877,  and  on  the  eleventh  of  September  of  that  year 
Lady  Dufferin,  who,  with  Lord  Dufferin,  the  Governor-General  of 
Canada  at  that  time,  was  travelling  in  the  west,  drove  the  last  spike 
in  this  I’emote  railway. 

The  following  excellent  description  of  the  descent  of  the  Grand 

old  portage  is  given  by  Mr.  John 


Tramway. 


Descent  of  the 


mpicl  by  John  Rapids  below  the  east  end  of  the 
I  leming'. 

Fleming  : — 


“  In  running  the  rapid  we  followed  as  closely  as  possible  the 
instructions  given  to  us  by  our  old  guide  on  the  plains  (John  Spence) 
who  had  often  piloted  the  old  N.  AV.  Co.’s  north  canoes  down  its 
In  attempting,  according  to  his  directions,  to  cross 


entire 


length. 
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from  tlie  north  to  the  south  side  of  the  rapitl  iir  order  to  get  into  what 
was  reported  to  be  the  best  channel  for  a  small  canoe,  such  was  the 
fierceness  of  the  current  and  the  turbulence  of  the  great  surges  and 
breakers  in  the  middle  that  we  were  nearly  engulfed ;  and  although 
every  nerve  was  strained,  we  were  swept  down  with  impetuous 
velocity,  and  did  not  get  near  the  other  side  till  we  were  about  three- 
(|uarters  of  a  mile  below  our  starting  point.  We  wei’e  then  impelled 
with  astonishing  swiftness  along  the  south  side  of  the  torrent,  often 
in  dangerous  proximity  to  the  rugged  wall  of  rocks  bounding  the 
channel,  and  now  and  then  whizzing  past — almost  grazing — sharp 
rocky  points  jutting  out  into  the  river,  against  which  the  thundering 
waters  seethed  and  foamed  in  their  fury.  During  the  descent  the 
voyageurs  exerted  themselves  to  the  utmost  of  their  strength,  and 
evinced  an  admirable  degree  of  coolness  and  dextei'ity. 

“  The  Grand  Rapid  is  acknowledged  by  those  who  have  witnessed 
it,  and  who  have  had  oj^portunities  of  traversing  the  great  river 
systems  of  the  continent,  to  be  unsurpa.ssed  in  magnificence  and  extent, 
as  well  as  in  volume  of  water.”* 


PHYSICAL  GEOGRAPHY  AND  GEOLOGY 

COUNTRY  WE-ST  OF  THE  LAKES.  . 

This  region  is  entirely  underlaid  by  the  soft  and  easily-erotled  Gfueral 
Cretaceous  shales  and  sandstones,  which  are. lying  in  an  undisturbed  and 
almost  horizontal  attitude.  The  streams  are  small,  and  in  many  cases 
are  not  now  actively  eroding  their  channels,  and  old  escarpments  soon 
crumble  down  to  easy  slopes  and  become  overgrown  with  vegetation, 

•so  that  good  natural  exposures  are  infrequent.  Very  often  the 
lines  bounding  the  different  formations  have  therefore  necessarily 
been  drawn  on  hypsometrical  evidence.  It  has  consequently  been 
found  inadvisable  at  present  to  separate  the  description  of  the  geo 
graphy  from  that  of  the  older  geology  of  this  district. 

For  the  sake  of  greater  accuracy,  the  river  valleys  and  trails  followed 
will  be  described  in  succession,  beginning  with  those  in  the  south¬ 
eastern  portion  of  the  district. 

The  Ochre  River  rises  on  the  summit  of  the  Riding  IMountain  and  Ochre  Ri 
hows  in  a  general  direction  N.  25”  E.  for  twenty-tive  miles  to  its  mouth 
at  the  southern  extremity  of  Dauphin  Lake.  In  the  upper  part  of  its 
course  it  hows  in  a  wide  and  gradually  deepening  depression,  in  the 

*Report  of  the  Assin.  and  Sask.  Pfxpl.  Expedition  by  H.  Y.  Hind,  Toronto 
1859,  p.  78. 
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bottom  of  which  it  has  cut  its  own  distinctive  valley.  Where  it  crosses 
the  line  between  ranges  seventeen  and  eighteen,  the  valley  is  seventy 
feet  deeji,  the  banks  are  composed  of  light  gray  unstratitied  boulder- 
clay,  and  the  bed  of  the  stream  consists  of  rounded  pebbles  of  lime¬ 
stone,  (tc.,  with  a  few  rounded  fragments  of  rather  hard  light  grav 
clay  shale.  Beyond,  the  hills  rise  both  to  the  east  and  to  the  west 
to  a  height  of  about  7 00  feet.  In  most  cases  these  hills  are  thickly 
wooded  with  spruce  and  poplar,  but  there  are  a  few  steep,  naked 
banks,  apparently  of  the  light  gray  clay  shale,  that  everywhere 
constitutes  the  topmost  Cretaceous  beds  on  this  mountain.  It  was 
to  the  toj)  of  the  hill  west  of  this  valley  that  Prof.  H.  Y.  Hind  climbed 
in  his  trip  from  Dauphin  Lake  to  Riding  Mountains  in  October,  1858. 

Following  the  river  downwards  from  the  crossing  of  the  above  line, 
which  is  at  an  elevation  of  1,250  feet  above  the  sea,  the  bed  of  the 
stream  soon  becomes  very  much  obstructed  by  large  boulders  of  gneiss 
and  limestone,  many  of  the  latter  of  which  are  striated.  In  the  bank, 
croppings  of  dark  gray  soft  clay  shale  begin  to  make  their  appearance 
from  under  the  overlying  till,  and  soon  become  conspicuous  in  all  the 
scarped  banks  at  the  convex  bends  of  the  stream.  A  mile  south  of 
the  Correction  Line  a  bore-hole  was  sunk  to  a  depth  of  150  feet.  The 
rock  is  a  soft,  unctuous  dark  clay  shale,  showing  in  many  places  an 
efflorescence  of  sulphate  of  iron,  and  often  containing  between  its 
layers  thin  .sheet&  of  small  crystal  aggregates  of  selenite.  A  hard  band 
of  limestone  runs  along  close  to  the  edge  of  the  water.  Mr.  A. 
McDonald,  who  sank  the  above  mentioned  bore-hole,  infoi'med  me  that 
with  the  exception  of  a  2-inch  seam  of  coal,  which  was  passed  through 
at  a  depth  of  forty-four  feet,  the  whole  150  feet  was  sunk  in  dark  gray 
clay  shale  similar  to  that  seen  at  the  surface. 

For  two  miles  and  a  half  below  this  jioint,  or  for  one  mile  and 
a  half  below  the  seventh  Correction  Line,  similar  shale  is  seen  in  the 
banks  of  the  river.  Close  to  the  crossing  of  the  Correction  Line  a 
ridge  crosses  the  river,  which  in  ascending  section  shows  twenty-five 
feet  of  dark  gray  clay  shale  overlaid  by  fifteen  feet  of  rounded  pebbles 
and  boulders  bedded  in  a  sandy  matrix.  The  ridge  is  450  feet  wide, 
slightly  rounded  on  top,  and  rises  sharply  for  forty  feet  from  low  land 
of  about  the  same  height  on  both  sides.  The  course  of  the  ridge  is  K. 
88°  E.  It  is  thickly  overgrown  with  poplar  mixed  with  some  oak,  ma^ile 
[A.  spicatum)  and  elm,  while  birch,  ash-leaved  maple  and  spruce  ai-e 
growing  on  the  adjoining  low  lands.  Beneath  this  heavier  timber  thei-e 
is  a  thick  growth  of  Amelanchier  and  Pembina  bushes.  There  are 
other  ridges  both  above  and  below  this  one,  on  one  of  the  former  of 
which  is  an  Indian  trail  leading  to  the  south,  but  this  one  is  the 
most  clearly  defined  of  any  that  cross  this  river. 
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Just  abov  e  this  ridge  a  number  of  fos.^ils  were  collected  from  the  Fossils, 
dark  shale  and  an  included  band  of  limestone,  consisting  oi  fordniinifern, 
oysters,  Inocerami  and  fragments  of  plates  of  tishes. 

For  a  mile  and  a  half  below  this  ridge  similar  soft  dark  clay  shale 
crops  out  at  intervals,  including  in  one  place  a  bed  of  hard  sandstone 
holding  numerous  remains  of  small  oysters. 

The  whole  of  the  Cretaceous  beds  seen  on  this  river  appear  to  be  Cretaceous 
lying  almost  or  quite  horizontal,  the  total  thickness  seen  from  the  first 
outcrop  below  the  line  between  ranges  17  and  18  down  to  the  last 
outcrop  seen  on  the  river  being  about  175  feet. 

Before  reaching  the  above-mentioned  lowest  outcrop  of  dark  shales,  Windinj? 
the  hills  on  either  side  have  fallen  away,  and  the  river  has  left  the 
Riding  Mountain  and  now  flows  across  the  lacustrine  plain  at  its  foot 
towards  Dauphin  Lake.  Its  channel  becomes  ten  to  forty  feet  deep, 
forty  feet  wide  and  very  crooked,  the  wide  gravel  flats  and  bars  seen 
higher  up  the  stream  having  here  almost  entirely  disappeared.  The 
banks  show  neither  the  underlying  shale,  nor  till,  but  are  compo.sed 
entirely  of  stratified  clay  often  mixed  with  a  considerable  quantity  of 
sand. 

The  channel  is  usually  skirted  with  a  dense  belt  of  trees,  such  as 
cottonwood,  balsam-poplar,  elm,  ifec.,  behind  which  are  many  beautiful 
meadows  sprinkled  over  and  separated  by  groves  of  aspen  and  willow. 

Edwards’s  Creek  rises  in  the  Riding  Mountain  a  short  distance  south  Edwards's 
of  the  7 th  Correction  Line,  and  flowing  parallel  with  the  last-named 
stream,  joins  the  Vermilion  River  a  few  miles  above  its  mouth. 

At  the  crossing  of  the  Correction  Line  the  valley  is  only  forty  feet 
deep,  and  the  bed  is  at  an  elevation  of  1,820  feet  above  tide.  The 
valley,  however,  rapidly  deepens,  soon  becoming  a  narrow  gorge  160  feet  Deep  gorge, 
deep  with  very  precipitous  scarped  banks  of  horizontal  light  gray  shale, 
often  appearing  red  from  iron  stains. 

Three-quarters  of  a  mile  below  the  Correction  Line  and  just  below 
the  entrance  of  a  small  stream  of  slightly  greater  size  from  the  east, 
there  is  a  steep  bank  on  the  east  side  showing  an  exposure  160  feet  in  High  cliff  of 
height.  The  upper  thirty  feet  consists  of  sandy  boulder  clay  or  till  con- 
taining  small  pebbles,  most  of  which  are  of  limestone,  but  some  are  of 
granite.  Below  this  is  130  feet  of  slaty  light  gray  clay  shale,  much 
jointed  and  generally  showing  iron  stains  on  the  jointage  faces.  A 
quarter  of  a  mile  down  the  stream,  but  at  thirty-live  feet  lower  level, 
and  at  an  elevation  of  1,720  feet,  this  light  lead-grey  slaty  shale  is  seen  ‘ 
to  be  underlaid  perfectly  evenly  and  conformably  by  fifteen  feet  of  dark 
grey  Millwood  shale.  The  difference  between  the  two  shales  is  quite 
clearly  marked,  especially  as  the  lower  shale  weathers  out  into  irregular 
61 
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rhombic  particles,  while  the  upper  weathers  into  thin  tlalces.  For  a 
mile  and  a  half  l:)elow  this  the  banks  of  the  valley  consist  largely  of 
irregular  slides  of  the  overlying  slaty  shale,  but  in  several  places  near 
the  river  a  soft  dark  gray  clay  shale  was  seen,  crumbling  into  clay, 
precisely  like  the  Pierre  shales  of  the  Bow  River  and  Upper  Saskatche¬ 
wan.  Near  the  lower  end  of  the  above  distance  this  shale  includes  a 
band  of  lenticular  nodules  of  clay  ironstone.  This  is  at  an  elevation 
of  1,500  feet  above  the  sea. 

For  the  next  three  miles  down  the  rivei’,  or  to  the  mouth  of  a  small 
spring  brook  coming  from  the  east,  no  exposures  of  the  Cretaceous  rocks 
were  seen.  The  channel  is  at  first  very  much  blocked  by  Archajan 
boulders,  and  fragments  of  ironstone  as  large  as  cobble-stones  are  quite 
numerous,  but  soon  the  boulders  disappear  and  the  bed  of  the  stream 
is  composed  of  joebbles  of  Odanah  shale,  with  some  of  quartzite 
and  gneiss  and  a  few  of  ironstone.  The  banks,  too,  are  at  first  com¬ 
posed  largely  of  pebbles  of  light  gray  slaty  shale,  but  this  soon  changes 
to  stratified  sand  overlying  unstratified  till,  and  the  stratified  sand 
again  to  stratified  clay. 

Half  a  mile  above  the  mouth  of  the  spring  brook  ,  a  gravel  ridge 
twenty-five  feet  high  crosses  the  course  of  the  stream,  composed,  to  the 
bottom,  of  stratified  sand  and  gravel.  The  gravel  consists  almost  entirely 
of  smooth  lenticular  pebbles  of  lead-gi'ey  clay  shale,  mixed  with  a  few 
small  pieces  of  ironstone,  and  pebbles  of  quartz  and  gneiss  as  large  as 
marbles. 

At  the  mouth  of  the  spring  brook,  at  an  elevation  of  1,271  feet  above 
tide,  a  dark  gray  clay  shale,  mottled  with  small  particles  of  calcai’eous 
material,  makes  its  appearance,  and  the  valley  becomes  rapidly  deeper 
and  the  bed  of  the  stream  is  filled  with  large  gneissoid  boulders. 

Three-quarters  of  a  mile  below  the  mouth  of  the  creek  a  bed  of 
rather  hard,  gray,  argillaceous  limestone,  containingTnocerami,  crops  out 
four  feet  above  the  bed  of  the  creek,  overlaid  by  fifteen  feet  of  dark  gray 
mottled  clay  shale,  and  this  is  again  overlaid  by  a  bed  of  unstratified 
till  holding  large  gneissoid  boulders.  Three-quarters  of  a  mile  further 
down,  where  the  river  crosses  the  southern  line  of  township  24,  the 
valley  is  fifty  feet  deep,  the  lower  thirty-five  feet  of  the  bank  consisting 
of  dark  gray  mottled  clay  shale,  the  top  of  which  consists  of  a  bed  one  to 
two  feet  in  thickness  of  white  or  light  yellow  chalky  limestone,  contain¬ 
ing  numerous  fragments  of  Inocerami  and  scales  of  fishes  similar  to  those 
found  on  Ochre  River,  as  well  as  numbers  of  foraminifera  belonging  to  the 
gewQra,Textii.laria,RotMia,(L'c.  This  is  the  same  band  as  the  one  mentioned 
in  the  last  exposure,  but  it  has  become  less  argillaceous  and  much  softer 
and  more  chalky.  When  struck,  it  emits  a  slight  odour  of  petroleuui. 
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It  is  directly  overlaid  by  eight  feet  of  rounded  gravel,  mostly  of  lime¬ 
stone  and  shale,  but  mixed  with  pebbles  of  quartzite  and  gneiss.  This 
gravel  is  moderately  line  throughout,  but  much  the  finest  near  thesurface. 
Ascending  the  bank,  this  escarpment  is  seen  to  be  the  section  of  a 
gravel  ridge  extending  across  the  country  parallel  to  the  face  of  the 
mountain  and  rising  in  easily  rounded  slopes  ten  feet  above  the  country 
on  either  side.  On  going  a  little  further  north  a  steep  slope  is 
encountered,  descending  abruptly  for  fifty  feet,  and  the  above  ridge  runs 
parallel  with  this  slope  and  about  300  yards  back  from  its  brow. 

From  the  foot  of  this  slope  the  country  descends  gently  to  Lake 
Dauphin,  being  either  open  meadow  land,  scattered  poplar  copi^ice,  or 
swamp. 

Vermilion  River  rises  near  the  summit  of  Riding  Mountain  in  several 
small  streams  which  flow  together  either  in,  or  near,  the  foot  of  the 
mountain.  The  branch  followed  rises  a  short  distance  north  of  Lake 
Audet  and  flows  northward  for  ten  miles  till  it  is  joined  by  a  similar 
stream  from  the  west,  and  throughout  this  distance  the  waggon  trail  to 
the  Lake  Dauphin  settlement  follows  its  eastern  side,  at  fii’st  through 
groves  of  poplar  separated  by  prairie  openings,  and  then  through  thick 
though  not  very  heavy  timber,  consisting  of  aspen  and  balsam  poplar, 
with  some  spruce,  tamarack  and  small  birch.  Five  miles  south  of  the 
fifth  Correction  Line  a  small  stream  joins  the  Vermilion  River  fi-om  the 
east,  flowing  in  a  narrow  gorge-like  valley.  At  the  point  where  the 
trail  crosses  this  valley  it  is  ninety  feet  deep,  and  the  elevation  of  the 
bed  of  the  stream  is  1,750  feet  above  tide.  Just  above  the  crossing  there 
are  several  small  crumbling  exposures  of  light  lead-gray  fissile  Odanah 
shale,  similar  to  the  upper  beds  on  Edwards’s  Creek  ;  and  two  miles  far¬ 
ther  down  the  main  stream,  similar  shale  ag.iin  crops  out.  At  the  trail 
crossing,  a  short  distance  above  the  forks,  the  stream  is  twelve  feet  wide, 
and  when  crossed  in  July,  1887,  was  six  inches  deep,  vvith  banks  consist¬ 
ing  of  pebbles  of  gneiss  and  limestone. 

Two  miles  and  a  half  below  the  forks,  on  the  south  side  of  the  river, 
there  is  a  cut  bank  ninety  feet  high,  consisting  at  the  top  of  twenty  feet  of 
dark  gray  friable  clay  shale  holding  bands  of  nodules  of  white  or  light 
gray  limestone  very  much  veined  with  calcite,  and  weathering  down  into 
a  white  powder,  while  below  it,  is  seventy  feet  of  dark  slate-gray  clay 
shale,  emitting,  when  struck,  a  strongly  bituminous  odour.  At  the  bottom, 
these  beds  contain  numei'ous  acicular  crystals  of  selenite.  A  mile 
below  this  point  the  trail  crosses  the  I'iver  at  an  altitude  of  1,310  feet  ; 
300  yards  abovo  the  crossing  is  a  high  cut  bank  of  horizontal  slate-gray 
clay  shale,  mostly  very  friable  and  holding  many  small  crystals  of 
selenite.  In  the  bank  were  some  thin  bands  of  ironstone  and  large 
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no'iules  coated  tvith  a  layer  of  calcite,  which  has  the  appearance  of 
being  the  partly  decomposed  shell  of  Inoceramus.  A  fragment  of  a 
Baculite  was  also  found.  About  a  mile  south  of  the  crossinof,  a  hiah 

c?’  o 

hill  rises  325  feet  above  the  level  of  the  river  at  this  point,  or  to  a 
height  of  1,635  feet  above  the  sea.  On  the  top  of  it  may  be  seen 
small  irregular  outcrops  of  soft  crumbling  light  gray  shale,  with  bands 
of  nodular  clay  ironstone  a  short  distance  below  the  summit.  Fifty 
feet  below  the  summit  a  considerable  thickness  of  this  shale  is  exposed 
lying  quite  horizontally. 

At  the  crossing  several  low  outcrops  of  shale  are  exposed  close  above 
the  edge  of  the  water.  It  is  here  very  tenacious,  has  a  greasy  feel, 
cuts  like  cheese,  and  emits  a  strong  bituminous  odour. 

A  well  was  bored  near  this  point  by  the  Manitoba  Oil  Company  to 
a  depth  of  743  feet,  in  the  hope  of  olitaining  petroleum.  The  follow¬ 
ing  is  the  report  of  this  well  as  published  by  the  writer  in  the  Trans. 
Boy.  Soc.  Can.,  Vol.  ix..  Sec.  iv..  pp.  102-104. 

“  Boring  on  Vermilion  River. 

This  boring  was  sunk  by  the  Manitoba  Oil  Company  on  the  west 
bank  of  the  V  eimilion  River,  a  short  distance  below  the  crossing  of 
the  Strathclair  and  Lake  Dauphin  ti  ail,  in  Township  23,  Range  20,  west 
of  the  Principal  Meridian. 

In  the  spring  of  1887  a  percussion  drill  was  hauled  north  from 
Strathclair  station,  on  the  Manitoba  and  North-western  Railway,  and 
the  well  was  drilled  to  a  depth  of  292  feet,  when  an  accident  happened 
to  the  machinery  which  delayed  the  work  for  a  time. 

In  the  following  year  the  drill  was  moved  a  short  distance  down  the 
valley,  work  was  resumed,  and  a  final  depth  of  743  feet  was  reached. 

From  a  comparison  of  the  sections,  the  second  well  is  found  to  have 
been  begun  nine  feet  lower,  geologically,  than  the  first,  and  therefoi’ethe 
levels  of  all  the  specimens  obtained  from  it  have  been  corrected  by 
the  uniform  subtraction  of  nine  feet,  in  order  to  give  them  their  proper 
position  in  the  total  section. 

For  the  log  of  this  well,  with  illustrative  specimens,  I  am  indebted 
to  the  kindness  of  AV.  R.  Baker,  Esq.,  Superintendent  of  the  Manitoba 
and  North-western  Railway,  who  was  one  of  those  most  deeply 
interested  in  the  success  of  the  well. 

The  record  as  given  below  is  compiled  fn.ini  the  log  kept  by  the 
driller  and  the  I’esults  of  my  examination  of  the  specHnens. 


TYRRELL.  J 


PHYSICAL  (lEOORAPHY  AND  (iEOLOflY. 


87  E 


Heicht  ok  Surk.\ce  .\t  Boring  .\isove  Se.l,  1,800  Fkkt. 


Number.  | 

Description  of  Material  passed 
through. 

Tliickness  of  layer 
in  feet.  j 

1 

De|)th  of  bottom  of 

layer  from  surface. 

Height  above  sea. 

Remarks. 

1 

Soft,  dark  gray  clay  shale . 

95 

95 

1,205 

Pierre  (Millwood  series). 

2 

Fragmental  limestone 

4 

99 

1,201 

3 

Gra}'  calcareous  shale . 

124 

223 

1,077 

4 

Dark  gray  fissile  shale . 

178 

401 

89!) 

Beuton, 

5 

Coarse  sandstone,  with  pyrites .... 

19 

420 

880 

Dakota. 

6 

Compact  white  limestone . 

120 

540 

700 

1 

7 

Blue-gray  clay  shale . 

10 

550 

7.50 

8 

tVhite  gypsum . 

15 

505 

\  5b 

9 

Red  shaie . 

110 

075 

():?5 

10 

Shale  and  limestone  . 

08 

743 

557 

11 

Red  shale . 

At  bo 

ttom. 

) 

No.  1. — Specimens  from  .30,  48  and  91  feet  show  this  to  be  a  soft, 
dark  gray,  non-calcareous  clay  shale  belonging  to  the  Millwood  series  of 
the  Pierre  shales,  similar  to  that  seen  in  the  naked  and  almost  vertical 
cliffs  washed  by  the  river  a  few  hundred  yards  above  the  trail  crossing. 

No.  2. — This  is  a  hard  band  that  was  spoken  of  as  “  sandstone  ”  by 
the  driller.  It  consists  almost  entirely  of  fragments  of  the  prisms  of 
the  shells  of  a  large  hioceramus,  mixed  with  fragments  of  Oxtrea  coii- 
yesta  ?  This  evidently  represents  the  band  of  sandstone-like  limestone 
that  outcrops  on  the  Assiniboine  River  below  the  mouth  of  Cypress 
Creek,  and  is  also  seen  at  several  places  along  the  eastern  face  of  the 
Riding  Mountain.  It  lies  at  the  top  of  the  Niobrara  formation. 

No.  3. — Specimens  collected  from  146  and  164  feet  show  this  to  be 
a  mottled,  blue-grey,  calcareous  clay  shale  or  marl.  Under  the  micro¬ 
scope  it  is  found  to  be  mixed  with  prisms  of  the  shells  of  I'lwccmtitns, 
fragments  of  the  shells  of  Osfrea  cotu/esfa  ?,  minute  portions  of  fish 
skeletons  and  quite  a  large  number  of  foraminifera.  These  comprise 
such  forms  as  Glohigerina  cretcu^ea  and  several  species  of  Textiihiria, 
and  with  them  are  associated  many  CovcoHtlix  -awA  Rliahdolithx.  These 
evidently  represent  the  characteristic  shales  and  marls  of  the  Niobrara 
formation. 

No.  4. — Specimens  obtained  from  213-247  feet  consist  of  a  dark 
blue-gray,  fine-grained,  unctuous,  non-calcareous  clay  shale,  breaking 
down  into  thin  flakes.  These  represent  the  typical  Benton  shales. 

No.  5. — A  specimen  fx'om  411  feet  consists  of  grains,  varying  greatly 
in  size,  of  cleai’,  white  quartz.  Some  of  these  grains  are  (juite  angular 
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ill  shape,  and  many  are  stained  on  the  outside  with  iron.  With  the 
sand  grains  are  mixed  small  cubical  crystals  of  pyrite.  In  a  paper 
published  in  “The  American  Journal  of  Science  ”  for  September,  1890, 
the  writer  gave  the  Dakota  formation  in  this  well  a  thickness  of  55 
feet,  but  he  has  since  found  reason  to  believe  that  a  specimen  of  sand¬ 
stone  labelled  369  feet  is  not  to  be  depended  on,  and  the  record  has 
therefore  been  altered  as  above  to  agree  with  the  log  kept  by  the 
driller,  thus  reducing  the  thickness  of  the  Dakota  to  19  feet. 

Is  o.  6.  A  specimen  from  509  feet  is  a  moderately  hard,  tine  and 
evenly-grained,  light  gray  limestone,  through  which  are  scattered 
small  subangular  grains  of  colourless  quartz  and  grains  of  pyrite.  A 
specimen  marked  510-540  feet  consists  of  similar  limestone,  with 
fragments  of  light  and  dark  gray  clay  shale. 

^  •  A  specimen  from  the  lower  part  of  the  band  consists  of  a 
mixture  of  light  blue-gray  clay  shale,  particles  of  limestone,  some  few 
ciystals  of  colourless  quartz,  and  particles  of  opaque  white  gypsum 
from  the  top  of  the  band  below. 

No.  8.— A  specimen  marked  550-565  feet  is  made  up  largely  of 
fragments  of  opaque  white  gypsum,  mixed  Avith  a  few  fragments  of 
colourless  quartz,  and  small  nodular  masses  of  pyrite. 

No.  9.— A  specimen  marked  565-645  feet  consists  of  a  soft,  light 
brownish-red,  fine-grained  shale,  mixed  with  fragments  of  light  gray 
shale  and  particles  of  limestone.  In  the  clayey  mass  are  also  many 
minute  and  very  perfect  crystals,  as  well  as  irregular  particles  of  clear 
transparent  quartz. 

No.  10.— A  specimen  from  718  feet  consists  of  a  light  pink,  hard, 
compact,  fine-grained  limestone  that  effervesces  strongly  in  HCl..  leav- 
ing  a  similaily  coloured  fine  clayey  iJi'Ocipitate.  With  the  limestone 
are  many  fragments  of  a  fine-grained,  white  sandstone,  and  a  very  few 
white,  opaque  particles  of  gypsum.  A  specimen  from  740  feet  is  a 
mixture  of  fragments  of  cream-coloured  limestone  and  reddish  shale. 
It  effervesces  strongly  in  HCL,  leaving  a  residue  of  dark  gray  and  buff- 
coloured  shale,  fine  grains  of  quartz  and  small  particles  of  pyrite. 

No  fossils  have  been  obtained  from  the  Palieozoic  rocks  drilled 
through  in  this  M-ell,  and  in  the  absence  of  direct  stratigraphical  cor¬ 
relation  then  exact  age  cannot  at  present  be  determined.  However 
their  geographical  position  clearly  shows  that  they  are  of  post-Silurian 
age,  and  the  absence  of  dolomites  excludes  them  from  the  middle  or  Win- 
nipegosan  formation  of  the  Devonian.  It  is  also  altogether  unlikely 
that  fossils  would  have  been  so  uniformly  absent  from  the  drillings 
if  some  of  the  lower  highly  fossiliferous  beds  of  the  Manitoban,  or 
Upper  Devonian  formation  had  been  pas.sed  through.  Many  of  the 
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limestone  fragments  from  near  the  bottom  of  the  bore  correspond 
closely  with  the  limestone  outcropping  near  the  mouth  of  flossy- 
River,  at  Point  Wilkins,  etc.,  belonging  to  the  higher  portions  of  the 
Manitoban  formation  exposed  in  natural  sections,  and  the  known  south¬ 
westerly  dip  of  a  few  feet  to  the  mile  would  account  for  the  diffei-ence 
in  elevation  of  the  beds. 

It  is  therefore  probable  that  the  Paheozoic  beds  passed  through  in 
the  Vermilion  River  boring  represent  an  upward  continuation  of  the 
Point  Wilkins  limestones,  and  therefore  in  the  main,  overlie  the  highest 
Devonian  beds  seen  on  the  shores  of  Swan  Lake  or  Lake  Winnipegosis.” 

Followingthe  valley  of  theriverfor  three  miles  lielowthe  trail  crossing, 
the  banksarehigh,  and  generally  consist  of  soft  dark  gray  Cretaceous  shale, 
though  in  places  unstratitied  till  composes  the  greater  part,  or  even  the 
whole,  of  the  cliff.  At  one  of  the  latter  places  the  scarped  bank  con¬ 
sisted  of  forty  feet  of  light  yellowish-gray  till,  in  the  top  of  which  was 
imbedded  a  layer  of  large  transported  boulders,  overlaid  by  twelve  feet  of 
yellowish-gray  stratified  sandy  clay  without  boulders.  At  the  end  of  the 
three  miles,  and  at  an  elevation  eighty  feet  lower  than  the  river  at  the 
crossing,  the  bank  is  composed  of  similar  dark  gray  soft  shale,  while  at 
the  edge  of  the  water  abed  four  feet  in  tliickness  of  hard  sandy  limestone 
crops  out,  holding  remains  of  oysters  and  Inocerami.  As  the  river  is 
followed  down  still  further  this  limestone  band  gradually  ascends  in 
the  banks,  till  at.  the  end  of  a  mile  it  is  seventy-live  feet  up 
the  bank,  and  is  undeidaicl  by  mottled  gray  shale  through  which 
are  scattered  fragments  of  Inocerami  and  remains  of  fishes.  In  Four 
INIile  Creek,  which  is  a  small  stream  flowing  in  from  the  east 
half  a  mile  below  the  last  mentioned  exposure,  this  hard  band 
is  seen  ninety  feet  above  the  level  of  the  river  at  its  mouth. 
Fifty  feet  below  this  band  of  hard  limestone  there  is  a  band  of  rather 
hard  light  grey  shale,  and  as  the  river  is  descended  this  band  becomes 
better  defined,  till  at  the  outer,  steep  slope  of  the  mountain  it  is  a  band 
of  rather  hard  white  limestone  crossing  the  face  of  the  escarpment  at  a 
height  of  ninety  feet  above  the  river.  This  band  of  white  limestone  con¬ 
tains  many  Foi’aminifera  of  the  genus  Textnlaria  with  great  numbers  of 
Coccolith^.  For  one-third  of  a  mile  below  the  edge  of  the  escarpment 
similar  mottled  shale  crops  out,  but  the  banks  have  now  becojne  low 
and  often  swampy.  At  this  point  Mr.  Arch.  McDonald  sank  a 
bore-hole  120  feet,  and  found  similar  shale  to  the  bottom,  and  the  same 
man  informed  me  that  similar  shale  crops  out  in  low  exposures  for  a 
mile  further  down  the  creek,  beyond  which  nothing  is  seen  but  drift 
and  alluvium.  Three  miles  further  down,  where  the  river  was  again 
seen,  the  banks  consist  for  several  miles  entirely  of  bedded  clay.  The 
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liter  flows  in  a  narrow  winding  channel,  has  a  muddy  bed,  often 
scattered  with  pebbles,  and  belts  of  timber  skirt  its  sides,  beyond 
which  the  country  is  generally  open,  grassy  meadow  land. 

W  ilson  River  rises  on  the  north-east  side  of  the  Riding  Mountains 
and  flowing  eastward,  falls  into  Dauphin  Lake  a  short  distance  north 
of  the  mouth  of  V ermilion  River.  Where  first  seen  in  township  25, 
lange  22,  the  banks  are  twenty  feet  high,  with  steep  grassy  slopes  to 
the  edge  of  the  water.  The  elevation  at  this  point  is  1,300  feet  above 
the  sea.  Following  the  stream  eastward  the  valley  gradually  deepens 
till  the  banks  are  about  100  feet  high,  and  then  it  again  becomes 
shallow  and  like  the  other  rivers  in  the  district  flows  in  a  winding 
channel  through  almost  level  partly  wooded  country  to  its  mouth. 

At  the  jioint  where  the  river  was  first  seen  and  for  three  miles  and 
a  half  below  it,  the  banks  consist  of  light  gray  sandy  unstratified  clay  , 
containing  numbers  of  irregular  pebbles  and  boulders,  but  about  the 
centre  of  the  distance  a  low  ridge  of  rounded  gravel,  with  an  elevation 
of  1,288  feet  above  the  sea,  crosses  the  valley,  running  in  a  IST.  N.  W. 
and  S.  S.  E.  direction.  This  ridge  was  the  highest  ancient  lake  beach 
ob.served  on  this  river,  and  west  of  it  the  country  gradually  rises  in  the 
low  gently  rounded  swells  and  undulations  typical  of  the  western 
plains. 

At  the  lower  end  of  the  j^ortion  of  the  valley  above  mentioned,  and 
at  an  approximate  elevation  of  1,190  feet  above  the  sea,  a  light  gray 
mottled  calcareous  shale  of  Xiobrara  age  outcrops  on  the  side  of  the 
bank  ten  feet  above  the  river,  and  ten  feet  above  it  is  a  band  of  cream- 
coloured  mai-1  containing  fragments  of  such  fossils  as  Ostrea,  sp., 
Inoceramus  problematicus,  an  obscure  fragment  of  an  Ammonite,  and 
great  numbers  of  foraminifera  belonging  to  the  genera  Gl ohigerina  and 
Textularia.  The  beds  have  a  light  dip  S.  60°  W. 

Descending  the  river,  for  the  next  three  miles  the  banks  vary  consider¬ 
ably  in  character,  but  everywhere  the  bottom  is  found  to  be  composed 
of  clay  shale,  sometimes  very  much  darker  than  that  first  seen,  and 
often  containing  interstratitied  beds  of  soft  white  unctuous  clay.  The 
beds  are  throughout  horizontal  and  often  contain  fragments  of  oysters, 
Inocerami  and  scales  of  fishes.  The  exposures  of  shale  are  in  some 
places  fifty  feet  high  and  are  generally  overlaid  by  a  light  yellowish-gray 
compact  till,  often,  especially  towards  the  bottom,  containing  a  great 
number  of  large  boulders  of  gneiss  and  limestone 

At  the  point  which  has  now  been  reached,  a  strongly  marked  ridge 
of  rounded  gravel  having  an  elevation  of  1,150  feet,  crosses  the  country 
in  a  general  direction  pai’allel  to  the  one  already  passed  higher  up  the 
river.  This  ridge  is  devoid  of  timber  and  thinly  grassed  on  top 
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and  on  it  the  Indians  have  one  of  their  main  trails  into  the  country 
to  the  north.  After  cutting  through  it  the  I'iver  takes  a  course 
a  little  south  of  east  and  Hows  in  a  thickly  wooded  %  alley,  with  high 
hanks  that  often  show  good  exposures  of  horizontal  mottled  gray 
calcareous  clay  shale.  Two  miles  east  of  this  ridge  is  a  cut-bank  Phosphatic 
showing  a  very  good  section  of  fifty  feet  of  this  shale,  in  which,  htteen 
feet  from  the  bottom,  is  a  bed  of  what  appeal’s  on  first  sight  to  lie  a  light 
brown  lamellar  sandstone,  but  which,  on  closer  examination,  is  found 
to  be  composed  of  minute  dark  brown  fragments  of  teeth  and  bones  of 
fishes,  cemented  together  by  a  calcareous  cement.  This  shale  is  highly 
phosphatic.  A  specimen  of  it  was  analysed  by  ISlr.  Hofiinann  of  this 
Department,  and  he  reports  that  it  contains  1 7’'27  per  cent  of  phosphoric 
'acid,  equivalent  to  37'7  per  cent  of  tribasic  phosphate  of  lime.  The 
extent  of  this  phosphate  bed  could  not  be  determined  at  the  time,  but 
if  it  should  prove  to  be  large,  it  will  furnish  a  very  valuable  source  of 
supply  of  phosphate  of  lime  to  renovate  the  wheat  lands  of  Manitoba 
and  the  adjoining  Territories.  In  many  of  its  characters  it  approaches 
closely  to  the  coprolite  beds  which  are  so  extensively  worked  for  phos¬ 
phate  of  lime  both  in  France  and  England. 

For  a  mile  below  this  outcrop  of  phosphatic  shale,  small  naked  scarps 
of  dark  gray  shale  occasionally  overlook  the  river,  and  then  the  valley 
becomes  more  diffuse,  and  appears  to  assume  the  characters  of  the 
V'^ermilion  and  Ochre  river  valleys  in  the  lower  parts  of  their  courses, 
with  banks  composed  entirely  of  stratified  alluvial  sand  and  clay. 

Valley  River  is  stated  to  rise  in  Singoosh  or  Weasel  Lake  in  the  Valley  River, 
north-eastern  portion  of  the  Duck  Mountains.  It  flows  first  south- 
westward  and  then  southward  over  a  drift  covered  region,  till  it 
emerges  in  the  wide  valley  north  of  the  Riding  ^Mountain.  It  is  here 
a  beautiful  clear  stream  thirty  feet  wide  and  two  feet  deep,  flowing  over 
a  bed  of  rounded  limestone  pebbles.  The  valley  which  it  has  entered  is 
more  or  less  open  and  grassy  throughout,  though,  of  course,  dotted  with 
groves  of  poplar  and  willow,  and  there  is  here  a  pleasant  looking  little 
Indian  village,  consisting  of  several  well-built  log  houses,  with  good,  Indian  village, 
though  diminutive,  stables,  around  which  a  small  amountof  land  has  been 
tilled,  and  a  considerable  quantity  of  hay  is  annually  cut.  The  large 
number  of  new  graves  on  the  tops  of  the  surrounding  knolls  testified 
to  the  fearfully  high  mortality  rate  prevailing  among  these  people,  who 
are  gradually  diminishing  in  numbers,  not  because  a  sufficient  number 
are  not  born  into  the  world,  but  because  all  the  ordinary  laws  of 
hygiene  are  so  entirely  neglected  that  only  a  few  of  the  very  hardiest 
ever  reach  maturity.  i 
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Fiom  the  Indian  village  the  river  flows  eastwai'd  for  ten  miles.  For 
the  first  mile  the  valley  is  generally  open,  with  a  gently  rolling  surface. 
For  the  next  two  miles  the  cart  trail  on  the  noi’th  side  of  the  river 
winds  over  and  among  morainic  hills,  which  appear  to  extend  across 
the  valley  and  along  the  face  of  the  escarpjnent  on  either  side.  The 
hills  are  in  the  shape  of  rounded  knolls,  which  may  be  joined  together 
in  irregular  ridges,  often  one  hundred  feet  high,  among  which  are 
numerous  little  rounded  freshwater  ponds,  without  apparent  outlet. 
The  sides  of  these  hills  are  covered  with  large  gneissoid  boulders  and 
small  pebbles  of  quartz,  gneiss  and  limestone  of  very  irregular  shapes. 
Some  of  the  latter  are  striated,  though  all  ai’e  very  much  covered  with 
calcareous  tufa.  But  one  geological  section  was  seen  in  these  hills, 
and  it  consisted  of  twenty  feet  of  light  brown  slightly  sandy  calcareous 
clay,  containing  a  few  pebbles  and  small  boulders.  One  of  the  latter 
was  a  lenticular  nodule  of  ironstone,  evidently  derived  from  the  Creta¬ 
ceous  locks.  Ihe  clay  was  quite  unstratifled  and  a  large  number  of 
the  pebbles  were  of  limestone,  almost  all  of  which  showed  glacial  strise. 

iN  eai  the  eastern  side  of  this  hummocky  ridge,  a  small  stream  flows 
fiom  the  north,  and  its  bed  is  covered  with  large  irregular  boulders  of 
gneiss.  Ihe  altitude  of  the  mouth  of  this  stream,  where  it  flows  into 
Valley  River,  is  about  1,.362  feet. 

For  a  mile  and  three-quarters  below  the  mouth  of  this  creek  the 
bottom  and  sides  of  the  valley  are  much  more  even,  but  a  great  many 
large  gneissoid  boulders  are  scattered  over  the  flats  on  each  side  of  the 
stream. 

Below  this  boulder-strewn  portion  of  the  valley,  the  banks  diverge 
to  a  cei  tain  extent  and  a  kame-hke  ridge,  or  series  of  ridges,  begins 
and  continues  eastward  for  four  miles  clown  the  middle  of  the  valley. 
These  ridges  have  a  generally  oval  contour,  with  sides  rising  in 
1  athei  steep  slopes  from  the  bottom  of  the  valley.  Their  tops  vai'y  from 
slightly  undulating,  to  quite  rough  and  hummocky,  and  are  generally 
more  or  less  thickly  strewn  with  gneissoid  erratics.  The  most 
westei  ly  of  these  kames  is  three-quarters  of  a  mile  in  length  and  2*50 
paces  w  ide  on  top.  On  its  south  side,  where  the  river  impinges  against 
it,  there  is  a  naked  bank  showing  an  exposure  forty  feet  in  height,  though 
on  account  of  slides  it  was  impossible  to  measure  the  different  beds  of 
which  it  was  composed.  At  the  top  the  exposure  consists  of  rounded 
and  water-worn  pebbles  and  boulders  of  limestone,  gneiss,  &c.  The 
pebbles  are  separated  out  and  arranged  in  horizontal  layers.  The  lower- 
part  of  the  bank  consists  of  sand  without  pebbles. 

Below  these  kames  the  river  turns  and  flows  for  ten  miles  in  a  gen¬ 
eral  north-easterly  direction.  The  valley  which  had  become  very  much 
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fliffusecl,  again  becomes  well  detinecl  and  rather  nai'row.  The  baiiks  Sloping  hanks, 
are  sloping  and  either  grassy  or  covered  with  small  aspens,  and  the  soil 
of  the  valley  and  the  surrounding  country  is  occasionally  sandv,  but 
is  usually  a  fine  clay  formed  from  the  weathering  of  a  fine  light  gray  oi- 
white  silt  that  overlies  the  boulder  clay. 

Very  few  exposures  of  the  underlying  beds  were  seen,  and  these 
consist  almost  entirely  of  light  gray  unstratified  till,  containing 
numerous  striated  pebbles  and  boulders  of  limestone,  ttc.  Tn  some 
places  the  irregular  surface  of  the  till  is  overlaid  by  from  two  to  three 
feet  of  fine  grained  yellow  or  gray  silt  with  a  well  defined  stratificati(m, 
which  follows  closely  the  surface  irregularities  of  the  till. 

At  the  end  of  this  stretch  the  banks  of  the  valley  are  thirty  feet  high, 
and  the  river  is  flowing  over  a  bed  of  pebbles  many  of  which  are 
distinctly  striated.  Here  the  river  takes  a  great  sweep  to  the  south, 
while  the  trail  turns  to  the  east  and,  after  crossing  a  level  plain  for  flve 
miles,  comes  to  its  north  bank  again  where  another  trail  cro.sses  it  and 
running  south-eastward  to  the  Riding  Mountain  joins  the  Vermilion  Vermilion 
River  trail  near  the  forks  of  the  latterstream.  The  valley  of  Valley  River 
is  here  half  a  mile  wide,  eighty  feet  deep,  and  the  stream  flows  over  a  bed 
of  rounded  water-worn  pebbles  and  boulders.  The  north  side  is  very 
uneven  and  probably  much  slidden,  but  on  the  south  side  there  is  a  bot¬ 
tom  land  consisting  of  stratified  sand  and  gravel  fifteen  feet  above  the  Valley 
water,  fifteen  feet  above  which  is  a  well-defined  terrace  of  similardeposits, 
beyond  which  the  bank  rises  to  the  general  level,  at  an  elevation  of 
1,270  feet  above  the  sea. 

From  this  point  the  river  flows  in  a  general  north-easterly  direction 
for  ten  miles.  For  the  first  four  miles  the  valley  is  very  rough  and 
uneven  and  the  trail  keeps  some  distance  back  from  it  on  a  slightly 
undulating,  gravelly  or  sandy  plain,  thinly  covered  with  a  sparse  Ancient 
growth  of  short  grass,  on  which  are  standing  here  and  there  a  few 
stunted  oaks,  while  to  the  north  are  seen  numerous  groves  of  small 
aspen.  This  sandy  plain  is  an  ancient  delta  deposit  formed  by  the 
stream  that  here  flowed  into  the  western  .side  of  Lake  Agassiz,  when 
this  large  post-glacial  lake  stood  at  one  of  its  highest  stages.  A 
quarter  of  a  mile  before  the  trail  again  touches  the  bank  of  the  river 
a  low  ridge  of  rounded  gravel  is  crossed,  the  most  westerly  ridge  seen  Oravel  ricLe. 
on  this  river,  having  an  elevation  above  the  .sea  of  1,290  feet.  The 
Rail  reaches  the  bank  of  the  river  on  another  of  these  ridges  of  rounded 
gravel,  its  even  grassy  surface  having  been  a  favourite  camping  ground 
for  the  Indians  hunting  through  the  district.  The  top  of  this  ridge, 
which  is  seventy  feet  above  the  river,  is  seen  to  be  composed  of  stratifled 
sand  and  gravel,  but  most  of  the  lower  portion  of  the  face  of  the  bank 
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is  covered  with  slides,  so  that  very  little  of  the  underlying  rock  is 
seen.  What  is  exposed,  however,  is  a  mottled  gray  Niobrara  shale 
with  bands  of  almost  white  chalk  marl,  holding  fragments  of  Inocer- 
amus  2}'>'obIematicus  and  many  foraminifera  of  the  genera  Globigerina, 
Textularia,  ikc.  Near  the  foot  of  the  bank  is  a  spring  of  clear  cold  water 
tasting  and  smelling  very  strongly  of  sulphuretted  hydrogen. 

A  mile  and  a  quartet-  below  this  ridge,  a  small  stream  joins 
Valley  River  from  the  north,  and  at  its  mouth  is  an  excellent  exposure 
of  six  feet  of  horizontal,  gray,  mottled  clay  shale  holding  a  broad  form 
of  Inocerainus  jwobl ematiciis.  Below  the  mouth  of  this  creek  the  banks 
again  become  largely  composed  of  boulder-clay,  and  the  underlying  shale 
was  not  seen  for  a  distance  of  three  miles  and  a  half,  when  a  dark  gray 
clay  shale  was  seen  in  an  exposure  extending  sixteen  feet  above  the 
river.  The  bouldei’-clay  or  till  which  overlies  this  shale  and  forms  the 
banks  for  most  of  the  remaining  distance,  is,  as  usual,  a  light  gray 
unstratihed  sandy  clay  containing  numerous  pebbles  and  boulders, 
most  of  the  limestone  ones  of  which  show  distinct  glacial  striie.  Two 
very  distinct  gravel  ridges  cross  the  river  in  this  di.stance.  One  of 
them,  two  miles  and  a  quai’ter  below  the  mouth  of  the  small  creek, 
was  very  carefully  examined.  It  is  the  same  ridge  that  was  noted  as 
being  the  largest  ridge  on  the  Wilson  River,  and  on  it  the  Indians 
have  their  main  pitching  track  towards  the  north  along  the  eastern 
face  of  the  Duck  Mountains.  The  ridge  is  here  being  rapidly  cut 
away  by  the  stream,  and  the  following  descending  section  is  distinctly 
shown  : — 

ft.  in. 

Sandy  and  pebbly  loaivi .  2  R 

tVell  stratified  gravel  in  a  matrix  of  light  j'ellow 
quartz  sand.  The  pebbles  are  mostly  limestone, 
though  some  are  of  granite,  and  are  rounded  oi- 
slightly  lenticular  in  shape.  The  gravel  is  beauti¬ 
fully  interstratified  with  beds  of  sand,  and  is 
arranged  in  finer  and  coarser  layers,  the  pebbles 


increasing  in  size,  from  above,  downwards .  8  0 

Gravel,  similar  in  character,  but  not  so  well  rounded,  a 

few  of  the  limestone  pebbles  showing  glacial  stria;.  1  6 

Fine  yellowish  quartz  sand  very  inegularly  interstrati¬ 
fied  with  coarse  sand,  gravel  and  plastic  clay .  1  9 

Verj'  coarse  sand  or  fine  gravel .  7 

Plastic  yellow  clay .  I  b 

Unstratified  light  gray  sandy  clay  or  till  holding  polished 
and  striated  pebbles  and  boulders  of  gneiss,  lime¬ 
stone,  &c .  ■..  3r>  0 
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Tlie  line  between  the  last  two  is  very  indistinct.  In  this  section 
just  at  the  top  of  the  bed  of  tine  rounded  o-ravel  a  number  of  sharj)- 
angled  and  apparently  chipped  fragments  of  iiuarczite  were  found. 
Two  of  them  were  roughly  in  the  shape  of  arrow  heads,  and  one  was  a 
very  thin  flake.  The  others  were  very  irregular.  Associated  with 
them  was  a  broken  fragment  of  one  of  the  toe  bones  of  a  moose  oi-  elk. 
These  irregular  fragments  were  all  lying  with  their  longer  axes  liori- 
zontal,  and  were  overlaid  by  a  sandy  loam,  which  had  apparently  been 
deposited  asacoarse  sand, and  which  has  since  beenaflected  by  weathering 
and  by  the  growth  of  vegetation  over  it  to  about  the  depth  at  which 
these  “  chipped  flint  ”  are  lying.  This  slightly  loamy  sand  is  plainly 
though  not  very  clearly  stratifled  and  includes  towards  the  bottom,  and 
above  the  “chipped  flints”  many  thin  water-woi'n  lenticular  pebbles  of 
shaly  or  thin  bedded  limestone. 

A  mile  north-east  of  this  ridge,  another  ridge  runs  away  to  the  north¬ 
west,  andforamile  below  it  the  banks  of  the  river  showdarkgray  unctuous 
clay  shale  to  a  height  of  from  fifteen  to  twenty-flve  feet.  At  the  end  of 
this  mile  the  banks  become  low  and  sloping  for  a  mile  at  least,  and  a 
man  who  was  with  me  stated  that  he  had  been  down  the  river  for  four 
miles  further  and  the  banks  continued  of  the  same  chai'acter  thromdiout 
Wherever  seen  the  unctuous  Cretaceous  shale  contained  some  fraoments 
of  the  shells  of  Inocerami. 

Where  the  banks  fall  away  another  gravel  ridge  crosses  the  country, 
and  is  said  to  continue  towards  the  north-west,  though  it  was  impossible 
to  follow  it  rapidly  through  the  thick  woods. 

The  ridge  west  of  it,  with  an  elevation  of  1,084  feet,  was,  however, 
followed  for  a  long  distance.  Its  surface  is  underlaid  by  tine  gravel, 
and  is  generally  even  and  lightly  covered  with  short  grass,  foi-ining  a 
grassy  plain  from  100  to  200  paces  wide. 

On  either  side  is  a  fringe  of  stunted  oaks  beyond  which  the  ground  is 
very  swampy  and  is  thickly  wooded  with  poplar  and  spruce.  The  ridge 
is  quite  level,  resembling  a  beautiful  gravel  road  running  between 
long  rows  of  trees.  For  five  miles  it  runs  N.  20°  W.,  maintaining  the 
same  open,  avenue-like  character.  At  the  end  of  this  distance  it  is  cut 
across  by  Drifting  River,  a  small  stream  flowing  south-eastward  to  join  the 
Valley  River.  Its  valley  is  here  forty  feet  deep  and  a  (juarter  of  a  mile 
wide,  and  is  very  thickly  wooded  with  maple  and  willow.  Beyond  this 
break  of  a  quarter  of  a  mile  the  ridge  is  again  encountered,  liut  for  a 
mile  and  a  half  it  is  vei-y  irregular,  being  in  some  places  almost  cut  away 
by  Drifting  River,  which  here  flows  southward  along  its  western  side. 
Beyond  the  point  where  the  creek  first  strikes  the  ridge  it  is  again 
beautifully  rounded  with  a  width  of  150  feet  and  rises  about  ten  feet 
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above  the  level  of  the  surrounding  country.  Three-quarters  of  a  mile- 
from  the  creek  the  cart  trail  to  Pine  Creek  joins  this  ridge,  coming 
from  the  one  to  the  west  of  it,  and  the  ridge  then  continues  for  thirteen 
miles  almost  due  north  to  Fork  River,  being  in  this  distance  broken 
through  by  two  small  streams  flowing  eastward,  the  beds  of  which  are 
covered  with  pebbles  and  gneissoid  boulders,  but  neither  of  them  show 
any  inculcations  of  shale  or  rocks  of  local  origin.  Throughout  the  southern 
part  of  the  distance  the  ridge  was  lightly  wooded  with  poplar,  after 
which  it  is  thickly  wooded  with  heavy  poplar,  and  long  marshes  or 
shallow  lakes  extend  along  its  western  side.  Ai’ound  these  there 
is  some  good  white  spruce,  most  of  which  have  lately  been  burnt. 
At  the  end  of  this  distance.  Fork  River,  a  small  stream  ten  feet 
wide  and  two  feet  deep,  cuts  across  the  ridge  from  the  west.  On  the 
west  side  of  the  ridge  and  south  of  the  river  a  beautiful  wide  grassy 
meadow  stretches  for  several  miles  to  the  south,  on  the  north  end  of 
which,  close  to  the  stream,  is  an  old  Indian  shanty. 

For  the  next  eight  miles  the  summit  of  the  ridge  was  not  followed,  but 
for  the  most  part,  if  not  for  the  whole  distance,  it  could  be  clearly  seen 
from  the  cart  trail  to  the  west.  In  north  latitude  51°  38'  15"  the  cart 
trail  comes  again  to  the  ridge  and  after  following  it  northward  enters 
a  grove  of  large  spruce,  in  which  it  crosses  South  Pine  Creek,  here 
twenty-five  feet  wide.  Beyond  this  stream  the  ridge  is  found  to  pre¬ 
sent  a  beautiful  open,  though  narrow  stretch,  a  mile  in  length  with  the 
river  flowing  southward  along  its  western  side  and  a  spi'uce  forest  to  the 
ea.st,  until  a  small  Indian  village  is  reached.  Here  a  band  of  Indians 
from  Pine  Creek  Reserve  pass  the  winter  in  small  but  substantial  log 
houses.  They  obtain  an  abundant  livelihood  by  hunting  and  trapping- 
in  the  immediate  vicinity.  Moose,  bear,  otter  beaver,  marten,  fisher, 
fox  and  skunk  are  the  principal  game. 

From  this  village  a  cart  trail  thirty  miles  in  length  strikes  off  to  the 
Hudson’s  Bay  Company’s  post  and  Indian  Reserve,  near  the  mouth  of 
Pine  Creek.  This  trail  is  described  on  a  succeeding  page. 


Ridge  be¬ 
comes  wooded 


From  the  Indian  village  on  South  Pine  Creek 


the 


ridge  continues 


in  a  direction  N.  25°  W.,  being  generally  low  but  moderately  well  de¬ 
fined.  It  is  wooded  with  small  aspen,  among  which  are  scattered  a  few 
stunted  oaks.  To  the  west,  a  meadow,  a  quarter  of  a  mile  wide, 
follows  the  ridge  for  several  miles,  while  to  the  east  is  a  thick  growth 
of  small  spruce.  Five  miles  north  of  the  village  the  ridge  is  cut  across 
by  Little  Pine  Creek  {Minego  Sipi  Wanichan-sin,  The  Child  of  Pine 
Creek),  a  small  stream  twelve  feet  wide  flowing  over  a  bed  of  pebbles 
and  boulders.  It  is  said  to  flow  into  North  Pine  River.  Two  miles  and  a 
(juarter  further  north  another  small  tributary  of  Noi’th  Pine  Creek, 
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about  six  feet  wide,  crosses  the  ridge.  Between  these  two  creeks  the 
ridge  is  twice  broken  through,  first  by  a  narrow  gully  that  possibly  at 
one  time  was  the  channel  of  Little  Pine  Creek,  and  secondly  by  a  wide 
shallow  depression. 

North  of  this  small  tributary  the  low  gravel  or  sand  ridge  was  fol¬ 
lowed  for  three  miles  and  then  for  one  mile  was  lost  in  a  heavy  spruce 
and  poplar  forest  south  of  North  Pine  Creek.  North  of  North  Pine 
Creek  it  was  further  followed  as  a  low  but  still  distinct  ridge  for  three 
miles,  until  an  accumulation  of  heavy  timber  and  windfall  made  it 
necessary  to  leave  it,  and  to  strike  westward  across  a  tamarack  swamp 
to  an  almost  vertical  escarpment  sixty  feet  in  height,  along  the  foot  of 
which  is  a  line  of  rounded  cobbles,  apparently 'on  the  level  of  the  next 
higher  Lake  Agassiz  beach.  The  total  distance  through  which  tliis 
gravel  ridge  has  been  practically  continuously  traced  nor'thward  from 
Wilson  River  is  fifty  miles.  Time  would  not  permit  of  levelling  it 
instrumentally,  but  a  careful  series  of  barometric  readings  seem  to  show 
that  it  is  about  a  hundred  feet  higher  at  the  northern  than  it  is  at  the 
southern  end,  having  a  rise  northward  of  about  two  feet  to  the  mile. 
This  agrees  closely  with  the  observations  already  made  on  these  beaches 
in  Southern  Manitoba  and  the  adjoining  States. 

A  typical  example  of  the  country  west  of  Lake  Winnipegosis  may 
be  seen  along  the  cart  trail  from  the  ridge  just  north  of  South  Duck 
River  to  the  Hudson’s  Bay  Company’s  trading  post,  near  the  mouth  of 
Pine  Creek.  East  of  the  Indian  village  the  trail  runs  eastward  for  four 
miles  and  a  half,  through  country  wooded  with  small  spruce  and  poplar, 
across  tamarack  swamps,  and  little  sandy  plains  sparsely  wooded  with 
Banksian  pine,  to  a  rounded  ridge  of  sand,  twelve  feet  in  height,  through 
which  South  Pine  Creek  flows  in  a  comparatively  shallow  channel.  This 
sand  ridge  has  an  elevation,  as  determined  by  the  barometer,  of  1,047 
feet.  The  trail  follows  it  in  a  N.N.W.  direction  for  a  mile,  and  then 
leaves  it  and  turns  north-eastward  for  two  miles  across  a  willowy  or 
grassy  plain,  often  underlaid  by  sand,  to  another  ridge  about  thirty  feet 
below  the  last,  composed  of  sand  and  small  gravel.  It  also  has  an  eleva¬ 
tion  of  about  twelve  feet  above  the  surrounding  country,  an  average 
width  of  150  feet,  and  is  lightly  wooded  with  small  poplar  and  large 
Banksian  pine. 

The  trail  continues  northward  on  this  ridge  for  a  mile,  and  then 
turns  north-eastward,  and,  after  crossing  a  level  tract  of  country, 
ascends  the  point  of  a  sandy  ridge  with  about  the  same  elevation  as 
the  one  just  left.  This  ridge  is  also  followed  by  the  trail  for  a  couple  of 
miles,  in  which  distance  it  is  interrupted  in  places,  and  generally  has 
an  extensive  sandy  plain  stretching  away  to  the  north-west  of  it.  In 
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places  it  is  lightly  wooded  with  Banksian  pine,  poplar,  and  a  few 
small  oaks. 

Two  miles  and  a  half  from  the  north-eastern  end  of  the  ridge  the  trail 
crosses  Pine  Creek  at  a  good  ford,  over  rounded  boulders  and  cobbles 
of  gneiss  and  dolomite.  From  the  crossing,north-eastward  to  the  trading 
post,  the  trail  is  never  at  any  great  distance  to  the  south-east  of  the 
river.  For  the  first  three  miles  it  crosses  an  almost  level  plain,  gener¬ 
ally  overgrown  with  willows,  with  here  and  there  burnt  stumps  of 
spruce  and  poplar,  and  on  which  are  tracts  more  or  less  thickly  scat¬ 
tered  with  boulders.  On  this  plain  the  old  location  of  the  Canadian 
Pacific  Railway  is  crossed,  and  near  it  a  well  rounded  gravel  ridge, 
200  feet  wide  and  six  feet  above  the  surrounding  country.  The  eleva¬ 
tion  of  this  ridge,  as  given  by  the  Canadian  Pacific  Railway  survey, 
is  960  feet  above  the  sea.  Thence  the  road  passes  over  grassy  plains 
and  through  poplar  woods,  in  which  a  few  boulders  may  occasionally  be 
seen.  A  few  low  and  intermittent  sandy  ridges,  the  heights  of  which 
were  not  determined,  mark  old  shore  lines  of  Lake  Agassiz. 

Returning  to  Valley  River  a  high,  well-defined  gravel  ridge  has 
already  been  recorded  a  mile  to  the  west  of  the  one  followed,  and  about 
fifty  feet  above  it.  On  this  ridge  the  cart  trail  to  Pine  Creek,  and 
the  ancient  hunting  trail  of  the  Indians  to  the  eastern  face  of  Duck 
Mountain,  starts  northward  from  Valley  River.  The  ridge  is  also  well 
defined  southward  to  Wilson  River,  and  is  probably  continuous  with 
those  most  strongly  marked  near  the  face  of  the  escarpment  on  Ver¬ 
milion  and  Ochre  rivers. 

For  four  miles  northward  from  Valley  River  it  is  gently  and  evenly 
rounded,  rises  twelve  feet  above  the  level  of  the  surrounding  country,  and 
finally  spreads  into  a  gravel  plain  a  quarter  of  a  mile  wide.  South¬ 
west  of  this  plain  is  a  .small  lake  of  beautifully  clear  water,  to  the  east 
of  which,  extending  across  the  gravel  ridge,  is  a  fine  grove  of  oak. 
Very  few  boulders  were  seen  on  the  ridge,  but  some  were  found  near 
the  border  of  the  lake,  chiefly  of  grey  and  reddish  gneiss,  but  one  was 
of  dark  green  trap,  and  a  few  were  of  Palajozoic  limestone. 

After  passing  through  the  grove  of  oak  the'  ridge  is  again  seen 
stretching  towards  the  north  as  a  long  line  of  grassy  prairie  through 
the  centre  of  a  forest  of  spruce  and  poplar.  A  mile  and  a  half  north 
of  the  lake  Drifting  Creek  strikes  the  western  side  of  the  ridge  and 
from  there  follows  it  for  two  miles,  till  at  length  it  cuts  through  it  in  a 
valley  twenty  feet  deep,  but  quite  narrow.  This  stream  is  flowing  over  a 
bed  of  boulders  and  pebbles  derived  from  the  superficial  deposits,  and 
shows  no  signs  of  the  underlying  Cretaceous  rocks. 

On  the  north  side  of  Drifting  Creek  the  ridge  becomes  wooded  with 
poplar  and  the  cart  trail  leaves  it,  and  strikes  eastward  over  a  flat 
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marshy  tract  covered  with  dead  poplar  and  willow  until  the  ridge  already 
described  is  reached,  up  which  it  turns  as  far  as  Fork  Creek,  when  it  again 
turns  westwai’d  and  after  crossing  Fork  Creek  reaches  a  ridge  which 
is  at  the  same  elevation  above  the  one  we  have  last  followed  as  the 
main  ridge  at  Valley  River,  of  which  it  is  doubtless  a  continuation. 

Fork  Creek  is  a  small  stream  ten  feet  wide  and  two  feet  deep  at  this 
point.  It  rises  on  the  eastern  face  of  the  Duck  Mountain,  and  flows 
eastward  to  join  the  Mossy  River  in  the  north-east  corner  of  township 
29,  range  20  W.  For  much  of  its  course  it  flows  through  a  more  or 
less  low  swampy  country,  and  its  water  is  consequently  of  a  decidedly 
brownish  colour.  At  the  trail  crossing,  just  below  the  upper  of  these 
two  ridges,  its  bed  is  composed  largely  of  limestone  pebbles  as  well  as 
boulders  and  pebbles  of  gneiss,  but  there  are  also  many  fragments  of  a 
rather  hard  grey  clay  shale.  The  upper  course  of  the  stream  is  entirely 
through  drift  deposits,  but  close  to  the  last-mentioned  gravel  ridge 
horizontal  dark  grey  clay  shale,  representing  the  summit  of  the  Benton 
or  the  base  of  the  Niobrara  shales,  is  seen  in  several  small  exposures 
close  to  the  edge  of  the  water. 

From  the  camping  place  on  the  Pitching  Ridge,  just  north  of  this 
creek,  and  at  an  elevation  of  1,180  feet  above  the  sea,  a  pack  trail  turns 
off  to  the  west.  Where  this  trail  crosses  the  creek  a  low  sandy  ridge, 
ten  feet  higher  than  the  last,  runs  N.N.W.,  and  a  mile  further  along 
the  trail,  or  two  miles  from  the  Pitching  Ridge,  a  well-defined  ridge  of 
rounded  watei’-worn  gravel,  with  an  elevation  of  1,235  feet  above  the 
sea,  rises  six  to  eight  feet  above  the  level  of  the  surrounding  country. 
Its  general  bearing  is  N.  25°  W.  Two  miles  further  along  the  trail, 
another  ridge  from  300  to  400  feet  wide,  ten  feet  high,  and  1,287  feet 
above  sea  level  runs  off  parallel  to  the  last,  and  consists,  like  the  others, 
of  rounded  gravel.  Half  a  mile  beyond  this  is  another  low  ridge  of 
rounded  gravel,  and  three-quarters  of  a  mile  beyond  it  again  is  yet 
another  similar  ridge,  with  an  elevation  of  1,365  feet  above  the  sea, 
well  defined  where  there  is  low  land  behind  it,  but  in  other  places  it  is 
less  distinct  where  it  is  backed  by  low  clifis,  that  have  formed  the  shore 
when  the  'waters  of  Lake  Agassiz  stood  at  the  height  of  this  ridge. 
This  is  the  highest  level  that  the  water  appears  to  have  reached. 

West  of  this  highest  ridge  the  country  becomes  more  undulating, 
and  the  soil  is  a  dark,  sandy  clay,  covered  with  numerous  pebbles  and 
boulders,  which  are  all  more  or  less  distinctly  angular,  and  show  no  sign 
of  having  been  rounded  by  water  action.  They  are  simply  weathered 
out  of  the  underlying  boulder-clay  which  everywhere  forms  the  surface. 
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North  of  Fork  Creek  the  Pitching  Ridge  is  evenly  rounded,  and 
about  twelve  feet  above  the  level  of  the  surrounding  country,  consist¬ 
ing,  on  the  top  at  least,  of  fine,  rounded,  water-worn  gravel,  with 
pebbles  chiefly  of  limestone.  A  prairie  area  here  has  evidently  been  a 
favourite  camping  ground  for  the  Indians.  From  here  the  ridge  follows 
a  general  direction  of  N.  20°  W.  For  three  miles  and  a  half  it  is  open 
or  lightly  wooded  with  poplar,  and  carts  were  taken  along  it  without 
much  difficulty,  but  at  the  end  of  this  distance  it  is  cut  across  by  a  small 
tributary  of  Fork  River,  twelve  feet  wide  and  a  foot  deep,  flowing  in 
a  rather  shallow  valley  7 00  feet  wide,  and  thickly  wooded  with  large 
spruce. 

After  crossing, this  creek  the  cart  trail  again  turns  to  the  north  and 
leaving  the  ridge  continues  through  a  forest  of  large  poplar  and  spruce 
to  a  long  open  meadow  lying  west  of  the  lower  ridge  already  described. 
This  meadow  in  1889  was  moderately  dry  and  covered  with  long  grass, 
while  a  lake  a  mile  and  a  quarter  long  extended  through  it,  but  in  years 
of  high  water  it  is  doubtless  an  impassable  marsh.  The  trail  follows  the 
meadow  in  a  N.N.W.  direction  for  three  miles,  with  a  forest  of  small 
spruce  and  tamarack  to  the  west,  and  then  rises  a  few  feet  to  the  top  of 
the  lower  ridge. 

Travelling  northward  in  1887  the  carts  were  left  on  the  hisher  rid^e 
south  of  the  tributary  of  Fork  River,  and  the  course  of  the  ridge  was 
followed  on  horseback  and  with  packhorses. 

North  of  the  creek  the  ridge  becomes  thickly  wooded  with  heavy 
poplar  and  spruce,  but  ^till  it  is  well  defined  though  now  often  more 
sandy  than  was  usual  further  south.  To  the  west  it  is  bordered  by  a 
grassy  marsh,  while  towai’ds  the  east  lies  an  extensive  spruce-covered 
swamp.  The  ridge  here,  and  as  f&r  north  as  we  followed  it,  maintains 
the  direction  N.  20°  W. 

For  five  miles  it  continues  to  maintain  much  the  character  of  that 
just  de.scribed,  when  it  is  cut  across  by  South  Pine  River,  a  stream  of 
clear  brownish-coloured  water  thirty  feet  wide  and  two  feet  deep  with 
sandy  banks  covered  with  a  deep  coating  of  moss  or  sedge.  Its  bed  is 
a  coarse  rounded  limestone  gravel,  and  there  is  no  sign  on  it  of  any  of 
the  underlying  Cretaceous  shales  or  sandstones. 

North  of  South  Pine  River  the  ridge  for  a  mile  is  an  open  grassy 
prairie,  beyond  which  it  begins  to  be  more  and  more  thickly  wooded, 
till  six  miles  north  of  the  above  river  the  pack  trail  leaves  it  and 
turns  on  to  the  lower  ridge.  For  the  next  three  miles  it  was  not 
followed,  though  it  was  often  seen  to  the  west  of  the  trail,  but  it  was 
again  reached  on  the  banks  of  North  Pine  River.  It  was  followed 
north-north-westward  for  a  mile  and  a  half,  when  it  became  so  covered 


TYRRELL. 


COUNTRY  WEST  OF  THE  LAKES. 


101  E 


with  a  heavy  windfall  of  burnt  spruce  and  poplar  that  further  travel 
along  it  was  impossible.  Its  summit  here  has  an  approximate  altitude 
of  1,250  feet  above  the  sea. 

When  the  trail  leaves  the  lower  ridge  a  short  distance  further 
north,  it  ascends  the  face  of  a  steep  escarpment  sixty  feet  in  height, 
which  would  appear  to  have  been  cut  by  the  waves  of  Lake  Agassiz 
when  its  waters  formed  the  beach  that  we  have  last  been  following. 
The  top  of  the  hill  is  pretty  thickly  scattered  with  boulders,  and  the 
hill  itself  is  probably  a  glacial  accumulation  of  the  character  of  a  moraine 
or  drumlin. 

Throughout  all  the  distance  that  this  ridge  was  followed  north  of 
Tork  Creek,  it  maintained  much  the  same  character,  being  from  150 
to  250  feet  wide,  and  six  to  eight  feet  above  the  level  of  the  surrounding 
country,  rising  on  both  sides  with  an  easily  rounded  slope,  and  almost 
level  on  the  top.  The  top  generally  consists  of  sand  or  fine  gravel, 
which  becomes  coarser  at  a  depth  of  a  few  feet,  as  can  be  seen  in 
places  where  trees  have  been  blown  down,  and  their  out-torn  roots 
have  left  deep  holes  in  the  otherwise  level  surface. 

All  these  ridges  are  doubtless  connected  with  some  of  those  to  be 
described  further  north,  but  the  country  is  so  densely  wooded  that  it 
was  impossible  to  follow  them  continuously. 

From  the  trail  on  the  Pitching  Ridge  another  trail  branches  to  the 
west  up  North  Pine  River,  on  which  several  high  gravel  ridges  are 
crossed,  and  from  which  many  good  exposures  of  the  underlying  Creta¬ 
ceous  shales  may  be  seen.  As  far  as  the  writer’s  observation  went,  the 
lowest  exposure  of  these  shales  on  the  river  is  on  its  north  bank  where 
it  cuts  through  the  Pitching  Ridge  last  described.  The  following  de¬ 


scending  section  is  here  shown  ; — 

ft.  in. 

Horizontally  stratified  gravel,  with  pebbles  of  gneiss 

and  limestone  up  to  three  inches  in  diameter .  6  0 

Light  gray  unstratified  till,  with  irregular  pebbles  and 
a  few  boulders.  The  lower  portion  almost  entirely 

local . . .  .  10  0 

Dark  gray  thin-bedded  clay  shale .  4  0 

Soft  white  clay,  with  sweetish  taste .  0  6 

Dark  gray  thin-bedded  clay  shale,  with  many  small 

crystals  of  selenite,  to  water .  6  0 


The  clay  and  shale  appear  to  represent  beds  abqut  the  summit  of  the 
Benton  formation. 

The  trail  runs  along  the  top  of  the  south  bank  of  the  valley,  on 
gradually  rising  ground,  through  poplar  woods.  The  valley  gradually 
becomes  deeper,  and  a  quarter  of  a  mile  or  more  in  width. 


Steep  escarp¬ 
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About  a  mile  up  the  valley  from  the  Pitching  Ridge  the  bank  shows 


the  following  section  : — 

ft.  in. 

Light  brown  sand .  5  0 

Soft  light  gray  mottled  shale  in  thin  beds,  weathering 
into  small  flakes,  and  forming  a  steeply  sloping 

ells' .  15  0 

Hard  white  clay .  0  1 

Light  gray  mottled  chalk  marl .  5  0 

Hard  white  clay .  0  2 


Soft  light  gray  mottled  chalk  marl  or  marlite  in  beds 
ranging  in  thickness  from  three  inches  down  to  a  thin 
shale,  and  weathering  into  a  vertical  cliS.  It  con¬ 
tains  many  shells  of  a  large  Inoceramus,  Ostrea 
congesta  ?,  fragments  of  fish  bones,  and  many 
foraminifera,  among  which  Glohigtrina  Cretacea  is  . 
particularly  abundant . . .  5  0 

These  shales  and  chalk  marls  are  typical  of  the  Niobrara  formation. 

Half  a  mile  further  up  the  river,  and  just  east  of  the  trail  crossing, 
a  similar  excellent  exposure  of  foraminiferous  Niobrara  shale  may 
also  be  seen. 

At  the  crossing  the  valley  is  seventy  feet  deep,  with  wide  stretches  of 
level  bottom  land,  through  which  the  river  winds  in  a  channel  filled 
with  boulders.  West  of  it  the  trail  continues  along  the  north  side  of 
the  valley  for  nearly  five  miles.  For  the  first  mile  and  a  half  it  passes 
over  a  sandy  tract,  generally  wooded  with  Banksian  pine,  on  which 
three  gravel  ridges  are  crossed  at  respective  elevations,  as  determined 
by  aneroids,  of  1,383,  1,402,  and  1,439  feet  above  the  sea.  Opposite 
these  the  valley  is  .100  feet  deep,  and  the  banks  are  composed  of  till 
from  which  a  large  number  of  boulders  are  falling,  while  the  bed  of 
the  river  is  filled  with  large  boulders. 

West  of  the  highest  of  the  three  ridges  just  mentioned,  the  trail 
passes  for  a  mile  and  a  quarter  across  a  wide  plain,  thickly  wooded 
with  small  Banksian  pine,  and  chiefly  underlaid  with  brown  sand  and 
water-worn  pebbles,  some  of  which  are  as  much  as  eight  inches  in 
diameter,  though  for  the  last  quarter  of  a  mile  the  soil  is  finer  and  more 
silty,  and  over  the  silt  a  few  boulders  are  scattered.  This  sandy  plain 
would  appear  to  have  been  an  old  delta  deposit  formed  by  the  prototype 
of  North  Pine  Creek,  when  Lake  Agassiz  was  at  one  of  its  highest 
stages.  There  is  a  rise  of  forty  or  fifty  feet  from  its  eastern  to  its 
western  side.  The  river,  opposite  this  latter  point,  flows  in  a  valley 
fifty  feet  deep,  ten  feet  of  this  being  its  immediate  channel.  Twenty 
feet  above  the  river  is  a  terrace  stretching  from  bank  to  bank  of  the 
valley,  underlaid  by  alluvial  gravel  consisting  of  pebbles  and  boulders 
up  to  a  foot  in  diameter,  of  gneiss  and  Devonian  limestone. 
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For  the  next  two  miles  and  a  quarter  the  country  is  rolling  or  hilly,  Moraine, 
many  of  the  hills  being  literally  covered  and  probably  largely  composed 
of  boulders,  chiefly  of  gneiss.  The  whole  tract  is  clearly  morainic. 

Here  the  trail  reaches  the  river  which  is  twenty-five  feet  wide,  and 

approximately  1,627  feet  above  the  sea.  J ust  above  this  point, 

and  on  the  north  side  of  the  river  is  a  bank,  fourteen  feet  high, 

showing  from  top  to  bottom  light  slate-gray  horizontally  stratified 

clay  shale,  breaking  down  readily  into  small  angular  fragments.  The 

beds  clearly  belong  to  the  Pierre  formation,  and  doubtless  to  its  lower  Pierre  shales. 

portion.  Though  no  large  and  typical  fossils  were  observed,  the  shale, 

under  the  microscope,  was  found  to  contain  many  radiolaria  apparently 

similar  to  those  found  on  Bell  River,  but  generally  so  corroded  that  Dr. 

Riist,  who  described  those  from  the  latter  place,  was  unable  to  identify 
the  species. 

This  exposure  of  Pierre  shale  is  close  to  the  foot  of  the  main  escarp 
raentof  Duck  Mountain,  where  North  Pine  Creek  emerges  from  it  in  the 
bottom  of  a  wide  sloping  valley  from  300  to  400  feet  deep.  Wherever- 
any  other  scarped  banks  were  seen  on  its  sides,  they  appeared  to  consist 
of  light  gray  till. 

On  the  south  side  of  the  valley  a  long  esker  rises  to  a  height  of  150  Esker. 
feet  above  the  bottom  land,  and  a  scarped  bank  on  its  southern  side 
shows  the  following  section  : — 

Light  yellowish  gray  unstratified  clayey  till,  contain¬ 
ing  many  irregular  striated  pebbles  of  limestone 

and  gneiss . 

Cut  off  obliquely  by,  and  lying  unconformably  under 
the  above  is  a  light  yellowish-gray,  horizontally 

stratified,  fine  sand  or  silt,  free  from  pebbles . . 

Coarse  red  sand  and  small  pebbles . 

Fine  sand,  slightly  coarse  at  bottom . 

Stratified  gravel,  with  pebbles  up  to  four  inches  in  diame¬ 
ter  imbedded  in  a  matrix  of  coai-se  sand.  A  num¬ 
ber  of  the  pebbles  are  of  a  light  gray  till,  different, 

however,  from  that  above . -  ■  ■  . 

Horizontally  stratified  fine  light  brown  sand . 

Very  light  gray  slightly  coarse  sand . 

Covered . 

Hark  gray,  horizontally  stratified,  tenacious  clay  or 
clay  shale . . . 

The  summit  of  the  mountain  to  the  south,  as  well  as  its  face,  is 
strewn  with  boulders  of  Archa?an  gneiss,  &c.,  and  Devonian  limestone. 

Following  the  Indian  hunting  trail  northward  from  North  Pine  South  Duck 
River,  a  branch  of  South  Duck  River  is  crossed  in  north  latitude  51 
52'.  It  is  twenty  feet  wide  and  flows  over  a  bed  of  gravel  in  a  narrow 
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valley  through  the  ridge.  The  banks  are  composed  at  the  bottom  of 
twelve  feet  of  light  gray  mottled  Niobrara  shale  holding  Ostrea  con- 
gesta,  above  which  are  thirty-four  feet  of  badly  exposed  interbedded 
layers  of  till  and  stratified  sand  and  gravel. 

A  shoit  distance  north  of  this  stream  the  trail  reaches  a  well 
rounded  gravel  ridge,  with  an  elevation  of  about  1,360  feet  above  the 
sea  ,  and  five  miles  north  of  the  last  mentioned  stream  it  ci’osses  the 
main  branch  of  South  Duck  River  which  here  flows  in  a  valley  seventy 
feet  deep,  with  a  channel  thirty-five  feet  wide.  From  the  top  of 
the  lidge  a  beautiful  view  can  be  had  of  the  wooded  face  of  the  Duck 
Mountain,  where  a  dark  line  of  heavy  spruce  forms  a  rich  background 
to  the  lighter  green  of  the  intermediate  poplar  forest,  while  the  distant 
sky  line  rises  and  falls  in  easy  undulations. 

The  almost  vertical  bank  of  the  valley  beneath  shows  the  following 
section  of  Lake  Agassiz  deposits  and  Niobrara  shales  : _ 


ft.  in. 

■Stratified  light  brown  sand  underlaid  by  gravel .  22  0 

Dark  gray  horizontal  fissile  mottled  clay  shale  holding 
fragments  of  0-itrea  congesta  ?,  Inocei'amus  sp.  ;  and 

a  few  small  species  of  foraminifera .  14  0 

Light  gray  mottled  clay  shale,  the  beds  becoming  thicker 

below .  32  Q 

A  mile  further  north,  in  a  low  exposure  of  similar  shale  on  the 


banks  of  the  same  riyev,  Belemnifella  3Ianitobensis  and  Loricula  Cana¬ 
densis  were  also  found. 

Between  these  two  streams,  at  a  small  grove  of  oaks,  a  bridle  trail 
turns  off  the  ridge  towards  the  west.  For  a  mile  and  a  quarter  it  runs 
through  poplar  forest,  passing  a  beautiful  grove  of  large  elms,  and 
then  for  three-quarters  of  a  mile  follows  a  gravel  ridge  with  an  eleva¬ 
tion  of  about  1,400  feet  above  the  sea.  From  this  ridge  it  makes 
straight  up  the  easy  slope  of  the  side  of  the  mountain,  through  woods 
of  poplar  and  spruce,  and  over  hills  often  thickly  strewn  with  boulders, 
to  some  small  brooks  flowing  into  North  Pine  River.  Here  the 
country  becomes  thickly  wooded  with  small  pine  and  tamai’ack,  and 
the  trail  strikes  across  stony  morainic  hills  to  the  head  of  Favell 
River. 

Returning  to  the  east  side  of  the  mountain,  the  main  trail  follows 
the  ridge  for  two  miles  and  a  half  north  of  the  crossing  of  South  Duck 
River,  and  then  turns  north-eastward  and  runs  through  a  tamarack 
swamp,  intersected  by  drier  belts  covered  with  poplar,  and  over  land  com¬ 
posed  largely  of  sand  and  boulders,  to  the  north  point  of  an  old  sand 
spit  or  beach  fifty  feet  in  height.  This  beach  stretches  away  to  the 
south,  and  is  generally  composed  of  rounded  gravel,  though  its  surface 
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is  also  thickly  strewn  with  boulders.  Its  summit  has  an  approximate 
elevation  of  1,290  feet  above  the  sea. 

Along  its  eastern  side,  and  fifty  feet  below  it,  runs  another  well  North  Duck 
defined  ridge  of  rounded  gravel,  which  continues  northward  to  North 
Duck  River,  just  north  of  which  it  is  crossed  by  the  old  location  of 
the  Canadian  Pacific  Railway,  at  an  elevation  of  371  feet  above  Lake 
Winnipegosis,  or  1,199  feet  above  the  sea.  Another  similar  ridge  is 
also  crossed  by  the  old  location  survey,  a  short  distance  further  east, 
at  an  elevation  of  1,149  feet  above  the  sea. 

The  North  Duck  River  where  crossed,  close  to  the  foot  of  the  ridge, 
is  thirty-six  feet  wide,  and  on  the  10th  of  October,  1887,  was  six 
inches  deep,  with  a  bed  of  sand  and  pebbles.  The  banks  were  all  of 
stratified  gravel,  and  nothing  was  seen  of  the  underlying  Cretaceous 
beds. 

Beyond  North  Duck  River  the  ridge  continues  northward  for  about 
three  miles,  in  which  distance  it  is  often  scattered  with  many  boulders 
of  srneiss.  At  the  end  of  this  distance  it  turns  to  the  west  around 
the  north-eastern  angle  of  Duck  Mountain,  and  runs  up  the  valley  of 
Swan  River,  but  it  was  not  definitely  followed  further. 

SWAN  RIVER  AND  TRIBUTARIES. 

Swan  River  rises  on  the  western  side  of  the  Porcupine  Moun¬ 
tain  and  fiows  in  a  general  south-easteily  direction  to  the  crossing  of 
the  Second  Initial  Meridian.  A  brief  account  of  this  portion  of  the 
stream  is  given  by  Prof.  Macoun  in  the  Rep.  of  Dept,  of  Interior,  1881, 
pt.  I.,  pp.  81-85. 

A  short  distance  below  the  crossing  of  the  Second  Initial  Meri-  Snake  Creek, 
dian  Snake  Creek  flows  into  Swan  River  from  the  south,  in  a 
deep  wide  glacial  valley,  which  is  a  continuation  northward  of  that 
followed  by  the  Assiniboine  below  Fort  Pelly.  Snake  Creek  rises  in 
a  marsh  north-west  of  Fort  Pelly  and  close  to  the  elbow  of  the  Assini¬ 
boine  River,  and  I  am  informed  that  in  high  water,  when  this  river 
overflows  its  banks  its  waters  run  into  Snake  Creek  and  Swan  River. 

On  the  east  side  of  Snake  Creek  valley,  just  above  its  mouth,  is  an  Prairie, 
extensive  triangle-shaped  prairie,  sloping  from  the  higher  land  to  the 
south-east  to  within  about  ninety  feet  of  the  lev^el  of  Swan  River.  This 
prairie  is  irregularly  undulating,  in  some  places  being  almost  level,  in 
other  places  low  rounded  hummocks  alternate  with  shallow  depressions, 
but  everywhere  it  is  thickly  covered  with  boulders  of  I’eddish  and  » 

greenish  gneiss  from  two  to  three  feet  in  diameter.  The  valley  of 
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Snake  Creek  to  the  west  of  this  prairie  is  about  1,500  feet  wide  and 
seventy-five  feet  deep,  Avhile  towards  the  west  its  banks  rise  into  a 
prominent  spruce-covered  ridge.  Close  to  its  mouth  the  valley  is 
blocked  by  high  rounded  boulder-strewn  morainic  hills,  through  which 
the  creek  has  again  cut  a  narrow  channel. 

On  the  northern  side  of  the  above  23rairie  the  Mounted  Police  had 
a  large  barrack  which  was  burnt  by  a  prairie  fire  in  1884.  The  place 
where  the  fort  stood  is  now  strewn  over  with  charred  wood,  pieces  of 
I’usty  iron,  &c. 

Half  a  mile  south  of  the  old  fort,  the  telegraph  line  on  the  old 
location  of  the  Canadian  Pacific  Railway  crossed  this  prairie  from 
east  to  west,  and  here  the  town  of  Livingstone  was  intended  to 
have  been  laid  out.  The  level  of  the  bottom  of  Snake  Creek  valley, 
as  laid  down  on  the  profile  of  the  old  location  of  the  Canadian  Pacific 
Railway,  is  567  feet  above  Lake  Winnipegosis,  or  1,397  feet  above  the 
sea. 

On  the  alluvial  flats  close  to  the  banks  of  Swan  River  and  a  few 
paces  east  of  the  mouth  of  Snake  Creek,  Dr.  Selwyn  in  1874  and  1875 
had  a  bore-hole  sunk  to  the  depth  of  501  feet  to  ascertain  quickly  and 
certainly  whether  coal  was  to  be  found  in  any  considerable  quantities 
within  working  distance  of  the  surface.  The  height  of  the  surface 
here  as  compared  with  the  nearest  points  on  the  old  location  was  found 
to  be  about  1,360  feet  above  the  sea. 

“  The  specimens  of  the  strata  taken  out  are  nearly  all  of  dark  blue, 
gray  or  black  shale,  and  hold  Inoceramus.  At  259  feet  a  calcareous 
band,  about  nine  feet  thick,  was  passed  through.  This  and  the  lowest 
twenty  feet  of  shale,  rather  slaty,  show  organic  remains,  small  spines 
and  fish  scales.”* 

The  shale  here  passed  through  is  probably  the  same  as  that  seen 
lower  down  on  Swan  River,  and  belongs  to  the  Niobrara  formation 
of  the  Cretaceous. 

Following  the  river  downwards  from  the  mouth  of  Snake  Creek, 
Mr.  Dowling  saw  some  small  exposures  of  dark  gray  clay  shale, 
mixed  with  some  thin  bands  of  white  unctuous  clay  ;  and  on  the 
bars  in  the  river,  at  the  crossing  of  the  trail  from  Fort  Pelly  to  Swan 
Lake,  a  large  number  of  fragments  of  dark  gray  clay  shale,  mixed 
with  clay  ironstone,  near  which  were  found  pieces  of  sandstone, 
holding  Ostrea  congesta  1.  A  short  distance  below  the  crossing, 
dark  gray  friable  rather  soft  clay  shale  is  sliding  out  of  the  bottom  of 
the  bank,  mixed  with  some  dai’k  brown  clay  ironstone. 


^Alfred  R.  C.  Selwyn.  Rep.  of  Prog,  Geol.  Survey,  1875-76,  p.  292. 


SWAN  RIVER  AND  TRIBUTARIES. 


107  E 


TYRRELL.  J 


An  alluvial  flat  occupies  the  bottom  of  the  valley,  which  is  here  Valley, 
half  a  mile  wide  and  150  feet  deep.  Through  the  alluvial  deposit 
the  river  has  cut  a  winding  channel  that  but  seldom  impinges  on  the 
sides  of  the  valley,  which  are  doubtless  chiefly  composed  of  Cretaceous 
rocks. 

The  sides  of  the  valley  are  everywhere  sloping  and  covered  with 
small  aspen.  In  many  places  the  bottom  is  open  and  grassy,  but  the 
river  channel  is  always  fringed  with  willow  and  ash-leaved  maple. 

For  eight  miles  from  a  point  two  miles  below  the  crossing  place,  the 
river  was  not  examined,  but,  where  seen,  three  miles  above  the  mouth 
of  Bear’s  Head  River,  the  valley  was  but  thirty-five  feet  deep,  and  the 
immediate  banks  were  low  and  thickly  wooded.  The  river  was  150 
feet  wide,  with  a  bed  of  large  boulders,  over  and  through  which  the 
water  was  flowing. 

Half  a  mile  below  Bear’s  Head  River,  the  banks  of  Swan  River  Niobrara 
are  sixty  feet  high,  and  show  at  the  bottom  fifteen  feet  of  horizontally 
bedded  dark  gray  clay  shale  of  the  Niobrara  formation,  including 
harder  calcareous  bands,  holding  Inocerami,  oysters  and  bones  and 
scales  of  fishes.  Nodules  of  iron  pyrites  are  also  falling  from  the  face 
of  the  bank. 

This  shale  is  overlaid  by  three  feet  of  light  gray  unstratified  till,  xill  and  sand, 
holding  many  polished  and  striated  pebbles,  on  which  is  resting  eight 
feet  of  coarse  red  stratified  sand  and  gravel.  Copious  springs  of  water, 
highly  charged  with  calcareous  material,  flow  from  this  bed,  and 
form  a  heavy  tufaceous  deposit  on  the  face  of  the  cliff.  The  sand  is 
overlaid  by  several  feet  of  light  gray  laminated  clay. 

Half  a  mile  further  down  the  river,  where  the  bed  of  the  stream  has  an 
elevation  of  about  1,240  feet  above  the  sea,  the  bank  is  thirty-five  feet 
high  and  its  bottom  is  composed  of  dark  gray  clay  shale,  holding  bands  Niobrara 
of  soft  limestone,  in  which  were  found  fragments  of  Inocerami^  Ostrea 
congesta,  Serpula  seniicoalita  and  Belemnitella  Manitobensis.  This  is 
overlaid  by  a  coarse  reddish  stratified  sand,  winch,  within  a  shor(< 
distance,  is  either  quite  loose,  loosely  cemented  together  by  calcareous 
material  into  a  soft  ftiable  sandstone,  or  bound  together  by  calcareous 
or  ferruginous  cement  into  a  hard  sandstone,  or  conglomerate.  It  is 
quite  evident  that  this  is  the  same  deposit  as  the  sand  overlying,  the 
till  at  the  last  named  exposure.  This  sand  is  overlaid  to  the  surface 
by  twelve  feet  of  more  or  less  distinctly  laminated  light  gray  clay. 

North-west  of  this  part  of  the  river,  and  at  a  distance  of  about  four  Thunder  Hill, 
miles  from  it,  Thunder  Hill  rises  as  a  high  isolated  prominence  from 
the  middle  of  the  plain.  Its  height,  as  given  on  the  plans  of  the  old 
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Thunder  Hill,  location  of  the  C.  P.  R.,  is  1,167  feet  above  Lake  Winnipegosis,  or 
1,997  feet  above  the  sea.  The  height  as  determined  by  two  aneroids 
during  1887,  was  1,848  feet,  and  allowing  that  there  was  some 
point  a  little  higher  than  that  reached,  the  highest  point  would  not 
exceed  1,900  feet,  which  may  therefore  be  taken  as  the  true  height  of 
the  hill.  The  following  section  was  measured  by  Mr.  Dowling”  who 
collected  specimens  of  the  different  beds.  The  rock  was  uLally 
S6eii  in  small  isolated  exposures. 

At  the  summit,  at  an  altitude  of  1,848  feet,  were  twelve  feet  of  drift 
deposits,  holding  numerous  small  irregular  pebbles.  This  would 
appear  to  be  till. 

Immediately  below  it  lies  a  soft  dark  gray  unctuous  ‘Cretaceous  clay 
shale,  holding  a  thin  band  of  soft  white  clay,  to  a  thickness  of  eleven 
feet  at  least,  often  stained  with  a  yellow  incrustation.  At  a  height  of 
1,770  feet  is  an  exposure  of  about  thirty  feet  of  a  rather  hard  soapy 
shale. 


a  height  of  l,i.50  feet  is  the  top  of  an  exposure  showing 
ten  feet  of  light  yellow  clay  shale,  below  which  is  fifty-five  feet 
of  a  light  gray  chalky  shale,  descending  about  the  middle  into 
a  chalk  marl  at  1,715  feet,  and  at  the  bottom  showing  a  band  of  a 
hard  gray  limestone  holding  several  fossils,  viz.,  Ostrea  congesta, 
Inoceramus  sp.  with  very  thick  shell,  Inoceramus,  possibly  a  large  form 
of  prohlematims,  and  Cladocijdus  occidentaUs.  The  chalk  marl  also 
contains  several  genera  of  foraminifera,  viz.,  Textidaria,  Discorhina 
and  Glohigerina,  with  Coccoliths  and  Rhaboliths.  Below  this  the 
face  of  the  hill  is  covered  with  slides  and  the  country  slopes  away  to 
the  level  of  the  plain. 

Se^teSane?^  limestone  or  chalk  marl,  which  is  here  seen  at  an 

elevation  of  1,700  feet,  is  very  similar  to  the  Niobrara  limestone  on 
the  Valley,  Wilson  and  Vermilion  rivers,  ninety  miles  S.  35°  E.  from 
this  exposure,  where  it  has  an  approximate  elevation  of  1,200  feet. 
105  miles  further  in  the  same  direction,  in  section  36,  township  8, 
range  11,  and  at  an  elevation  of  about  900  feet  above  the  sea,  a 
band  of  hard  gray  limestone,  ten  feet  thick,  outcrops  on  the  banks  of 
the  Assiniboine.  It  is  very  similar  to  the  lowest  calcareous  band  on 
Thunder  Hill,  and  contains  precisely  similar  fossils.  In  all  three 
localities  the  marl  is  overlaid  by  a  dark  gray  clay  shale,  which  in 
both  of  the  southern  exposures,  at  least,  would  appear  to  belong  to 
the  Pierre  formation. 


Thickness  of  The  greater  height  at  which  the  chalk  marl  and  limestone 
trie  terrane*  -mi  i  tt.h  ,  , 

occur  in  Thunder  Hill  may  be  due  to  the  light  south-westerly 

dip  of  the  strata,  or  it  would  appear  more  probably  to  be  due 
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to  a  thickening  of  the  underlying  Cretaceous  sandstone.s  and  shales, 
as  all  the  information  at  hand  goes  to  show  that  the  under¬ 
lying  PaliBOzoic  limestones  are  practically  horizontal  on  their  extreme 
western  outcrop,  from  Mossy  River  to  the  east  end  of  Red  Deer 
Lake.  If  these  limestones  extend  horizontally  under  the  shales  of 
the  Duck  and  Riding  Mountains,  the  Cretaceous  beds  lying 
below  the  layer  of  chalk  marl  would  show  a  thickening  of  500 
feet  on  going  north-westward  from  Vermilion  River  to  Thunder  Hill. 

If  an  even  dip  towards  the  south-west  is  assumed  from  the  line  of 
outcrop  of  the  limestones,  the  evidence  of  thickening  would  be  still 
stronger  in  favour  of  a  thickening  of  the  Niobrara-Benton  formation 
towards  the  north-west,  for  while  the  outcrop  on  the  side  of  Thunder 
Hill  is  forty-two  miles  from  the  approximate  line  of  outcrop  of  the 
underlying  Palaeozoic  limestones,  the  outcrop  on  Vermilion  River  is 
only  about  twenty -eight  miles  from  the  same  line,  so  that  any  dip  of  the 
surface  of  the  limestone  in  this  direction  should  show  a  still  greater 
increase  in  the  thickness  of  these  beds  towards  the  north-west.  That 
the  surface  of  the  underlying  limestone  does  not  rise  towards  the 
south-west  from  its  line  of  outcrop,  is  shown  by  the  bore-hole  that 
was  sunk  near  the  mouth  of  Snake  Creek,  the  bottom  of  which  is 
about  the  same  level  as  the  surface  of  Swan  Lake. 

Returning  now  to  Swan  River  the  next  point  examined,  below  the  River  banks 
exposures  near  the  mouth  of  Bear’s  Head  Creek,  was  about  five  miles 
east  of  Thunder  Hill,  where  the  river  makes  a  sweeping  bend  towards 
the  north.  The  banks  are  here  about  thirty  feet  high,  and  consist  of 
fine,  regularly  stratified  sand.  Four  miles  further  dowm  the  river,  one 
of  the  gravel  ridges,  of  which  mention  has  already  been  made,  crosses 
the  valley,  its  surface  being  open  and  grassy.  It  is  locally  known  as 
the  “Square  Plain,”  and  consists,  like  the  other  similar  ridges,  of 
rounded  water- worn  limestone  gravel.  Ho  complete  section  of  it  was 
seen,  the  upper  twenty  feet  was  covered  with  slides,  but  the  lowest 
fifteen  feet,  down  to  the  river,  consists  of  unstratified  glacial  till.  Till, 
holding  many  finely  striated  pebbles.  The  underlying  Cretaceous  beds 
are  entirely  concealed. 

For  twelve  miles  north-east  of  the  “  Square  Plain  ”  the  river  was 
hastily  examined,  but  its  banks  appeared  to  consist  entirely  of 
superficial  deposits. 

The  underlying  Cretaceous  rocks  now  reappear,  but  their  character 
is  different  from  that  of  the  shales  near  Bear’s  Head  River.  The  dark 
gray  unctuous  clay  is  present  on  the  top,  below  it  the  clay  is  lighter  in 
colour  and  more  compact,  and  is  interbedded  with  layers  of  sandstone. 
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Two  miles  below  Tamarack  Creek  the  following  section  is  exposed  on 
the  north  bank  of  the  stream  : — 


ft.  in. 

Light  coloured  stratified  sand .  4  0 

Very  irregularly  stratified  soft  plastic  clay . ; .  6  0 

Bed  of  same  containing  numerous  large  pebbles .  1  6 

Light  yellow  horizontally  stratified  fine-grained  slightly 

clayey  sand,  containing  a  few  striated  pebbles. ...  15  0 

Band  of  dark  Cretaceous  clay  with  small  irregular 

concretions  of  pyrite .  0  2 

Horizontally  stratified  fine  white  very  soft  sandstone, 

streaked  with  bands  of  red  and  black .  2  3 

Similar  sandstone  containing  large  red  lenticular  nod¬ 
ules  of  hard  sandstone .  0  9 

Soft  white  sandstone  with  dark  bands .  6  6 

Covered .  3  0 


Stratified  dark  blue  clay  at  the  bottom  of  which  is  a  band  of 
hard  sandstone  containing  a  great  number  of  well-preserved  speci¬ 
mens  of  an  Ostrea  like  a  large  and  clustered  variety  of  0.  congesta, 
with  Modiola  tenuisculpta. 

A  short  distance  further  down  the  river,  under  fifteen  feet 
of  alluvial  deposits,  is  shown  seventeen  feet  of  white  soft  false- 
bedded  sandstone  containing  thin  layers  of  dark  coloured  very  plastic 
clay.  Below  this  clay  are  two  feet  of  lamellar  hard  brown  sandstone, 
which  is  again  underlaid  by  six  feet  of  lead  coloured  soft  unctuous  clay 
in  which,  near  the  top,  is  a  thin  very  ir|regular  bed  of  impure  lignite, 
much  of  which  has  been  replaced  by  pyrite.  This  lignite  is  sometimes 
associated  with  nodules  of  ironstone  which  contain  fragmentary  remains 
of  plants. 

The  sandstone  and  light  gray  clay  extend  for  a  mile  or  more  down 
the  river,  the  face  of  the  hard  band  of  brown  sandstone  being  in  one 
place  quite  rounded  off  and  covered  with  longitudinal  glacial  scratches, 
but  it  is  impossible  to  make  out  their  exact  direction  as  the  blocks 
that  formed  the  point  of  the  band  have  all  been  more  or  less  displaced. 
A  short  distance  further  down  the  stream,  where  an  ancient  lake 
terrace  crosses  the  country  and  the  river  flows  out  to  the  lower  plain 
from  a  valley  seventy  feet  deep,  and  extends  away  to  the  north-east  in 
a  shallow  winding  channel,  the  underlying  Cretaceous  rocks  are  seen 
for  the  last  time  in  descending  the  river. 


The  section  here  is  as  follows  : — 


ft.  in. 


Plastic  stratified  superficial  clay .  8  0 

Uiistratified  clay  with  a  few  pebbles  lying  unconform- 
ably  on,  and  filling  the  irregularities  in  the  under¬ 
lying  rocks  (till) .  8  0 

Fine  white  soft  stratified  Cretaceous  sandstone .  2  4 
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Dark  gray  sandy  shale . . .  2  2 

Soft  \vhite  and  light  yellow  sandstone  with  intermingled 

beds  of  dark  gray  clay  shale .  5  6 

White  sand  and  dark  gray  clay  shale  thinly  interbedded  3  0 

Soft  plastic  dark  gray  clay  shale .  4  6 

Thin  band  of  small  fragments  of  lignite .  0  ^ 

Hard  lead  gray  clay  shale  weathering  into  rounded 

butte-like  shapes .  12  0 


Partially  imbedded  in  this  shale  was  lying  a  considerable  mass  of  Lignite, 
lignite  showing  all  the  details  of  its  woody  structure.  It  consisted 
of  the  partially  carbonised  trunk  of  a  large  tree  which  had  fallen 
and  become  imbedded  in  the  shale.  All  the  lignite  seen  on  Swan 
River  was  of  this  character,  nowhei’e  having  become  compacted  into 
regular  seams.  A  specimen  now  in  the  Geological  and  Natural  His¬ 
tory  Museum  in  Ottawa,  collected  by  Mr.  J.  W.  Spencer  in  1874 
on  Swan  River,  is  also  of  precisely  the  same  character  and  has 
evidently  been  broken  from  a  carbonised  tree-trunk  buried  in  the  shale. 

The  above  sandstones  and  light  gray  shales  differ  considerably  from  Age  of  sand- 
the  soft  unctuous  shales,  limestones  and  marls  that  have  been  already 
recognized  as  belonging  to  the  Niobrara-Benton  subdivision  of  Meek 
and  Hayden’s  typical  Nebrasca  section,  and  which  have  been  together 
designated  the  Colorado  group  by  Di’;  C.  A.  .White.  They  also 
undoubtedly  underlie  these  shales  and  limestones.  They  therefore 
correspond,  both  in  position,  and  to  a  certain  extent  in  character,  to  the 
typical  Dakota  sandstones  of  Meek  and  Hayden.  Very  few  fossils 
have  been  found  in  them,  but  those  that  are  known,  favour  this 
view  of  their  age,  and  the  absence  of  all  the  species  found  to  occur 
in  the  overlying  beds,  is  suggestive  of  a  difference  in  age. 

The  approximate  elevation  of  these  beds  where  last  seen  is  1 50  feet 
above  Swan  Lake,  where  the  Devonian  limestone  occurs  in  many 
places. 

Let  us  now  examine  the  banks  of  Rolling  River,  which  flows  into  Rolling  River, 
the  Swan  River  four  miles  below  the  last-mentioned  exposure  of 
Dakota  sandstone,  and  which, with  its  tributary  the  Favell  River, drains 
a  considerable  area  in  the  northern  part  of  the  Duck  Mountain.  The 
upper  portion  of  the  east  branch  of  Favell  River  was  not  examined, 
but  the  west  branch,  and  Rolling  River  in  their  upper  portions,  before 
they  leave  the  mountain,  show  nothing  but  drift  deposits,  and  in  des¬ 
cending  them  it  is  not  until  these  sti’eams  cut  a  deep  gully  through  a 
high  ridge  lying  some  distance  from  the  foot  of  the  main  escarpment 
of  the  mountain,  and  known  to  the  Crees  as  Minitonas,  or  Isolated 
Hill,  that  the  Ci’etaceous  rocks  are  first  seen. 
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The  Rolling  River,  where  it  reaches  this  hill,  at  a  point  two 
miles  above  the  old  location  of  the  C.  P.  R.,  is  1,300  feet  above  the 
sea.  The  banks  are  100  feet  high  and  composed  of  slate  grey 
mottled  calcereous  clay  shale,  holding  remains  of  Inoceramus  problema- 
ticus,  Ostrea  congesta,  Enchodus  Shumardi  and  Cladocydus  occidentalis. 
Forty  feet  at  the  bottom  is  soft  and  quite  shaly,  while  the  rock  above 
becomes  harder,  more  compact  and  much  more  calcareous.  It  breaks 
with  an  irregular  fracture,  is  much  jointed,  and  stands  but  as  a  bold 
vertical  cliff  overhanging  the  sloping  bank  of  softer  underlying  shale. 

For  a  mile  northward  from  where  this  first  exposure  of  shale  is  seen, 
both  sides  of  the  winding  stream  show  alternate  outcrops  of  dark 
bluish-gray  friable  clay  shale  similar  to  the  lower  portion  of  the  first- 
mentioned  outcrop,  and  from  which,  in  several  places,  issue  springs  of 
clear  cold  water  smelling  very  strongly  of  sulphuretted  hydrogen  and 
leaving  a  white  coating  of  sulphur  on  stones  or  other  objects  over 
which  they  flow.  The  river  is  here  bounded  to  the  east  by  a  bank 
120  feet  high.  The  lowest  fifty  feet  consist  of  the  dark  gray  clay 
shale  just  mentioned,  above  which  twenty  feet  of  the  bank  is  hidden, 
being  covered  by  land  slides.  The  upper  fifty  feet  consist  of  fine¬ 
grained  stratified  sand  very  similar  in  character  to  that  seen  on  the 
banks  of  Swan  River,  a  short  distance  below  the  mouth  of  Bear’s 
Head  River. 

At  this  high  bank  the  river  turns  sharply  in  a  direction  IST.  65°  W., 
to  about  half  a  mile  beyond  the  crossing  of  the  old  location  of  the 
Canadian  Pacific  Railway,  a  distance  in  all  of  two  miles  and  three- 
quarters.  For  a  mile  and  a  half,  dark  gray  clay  shale,  similar  to  that 
already  mentioned,  crops  out  in  low  exposures  close  to  the  edge  of  the 
water,  beyond  which  the  banks  for  a  long  distance  are  composed 
entirely  of  boulder-clay  and  alluvial  deposits.  The  lowest  outcrop  of 
Cretaceous  rocks  seen  was  at  an  approximate  elevation  of  1,200  feet. 

On  the  west  branch  of  Favell  River  where  it  flows  round  the  eastern 
point  of  Minitonas,  the  bed  of  the  stream  is  at  an  elevation  of  1,330 
feet.  It  is  flanked  on  the  west  by  a  bank  sixty  feet  high  of  grey 
mottled  calcareous  Niobrara  shale,  containing  fragments  of  fish 
remains,  and  of  a  long  thin-shelled  Inoceramus,  probably  Inoceramus 
prohlematicus.  These  beds  are,  undoubtedly,  a  continuation  of  the 
upper  harder  beds  seen  on  Rolling  River.  Close  at  hand  are  several 
springs  strongly  impregnated  with  sulphuretted  hydrogen. 

The  shale  is  here  overlaid  by  ten  feet  of  unstratified  glacial  till  with 
striated  boulders. 

Returning  now  to  Rolling  River  at  a  point  S.  25°  E.  from  the 
mouth  of  Tamarack  Creek,  where  the  bed  of  the  stream  has  an  eleva- 
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tion  of  1,050  feet,  a  band  of  Dakota  sandstone  crops  out  from  the  Dakota  sand 
bottom  of  a  high  bank,  and  crossing  the  stream,  makes  a  succession  of 
little  cascades.  This  band  consists  of  hard  brown  thick-bedded 
quartzose  sandstone,  massive  or  lamellar  and  often  made  up  of  small 
concretions  about  the  size  of  peas,  which  are  finely  shown  on  many  of 
the  weathered  surfaces.  The  surfaces  of  the  slabs  are  often  beauti¬ 
fully  ripple  marked,  and  on  the  edges  show  false-bedding  in  layers  of 
about  four  inches  in  thickness.  They  contain  Lingula  subspatu- 
lata,  Modiola  tenuisculpta,  Lamna  Manitohensis,  and  pieces  of  car¬ 
bonised  or  pyritised  wood.  The  band  of  hard  sandstone  is  overlaid 
by  a  bed  of  soft  white  sandstone  or  incoherent  sand.  The  whole  out¬ 
crop  is  a  continuation  of  that  seen  opposite  to  it  on  the  Swan  River, 
and,  lying  below  the  shales  of  Niobrara-Benton  age,  clearly  represents 
some  of  the  beds  of  the  Dakota  group. 

Below  this  outcrop  the  river  was  followed  for  a  little  more  than  a 
mile,  and  Cretaceous  strata  were  not  again  seen,  the  banks  being 
almost  entirely  covered  with  slides,  but  the  same  series  doubtless  occurs 
here,  as  has  already  been  described  on  the  Swan  River. 

In  following  the  section  of  the  rocks,  as  shown  in  the  banks  of  Swan  Surface 
River  and  its  tributaries,  some  of  the  more  prominent  surface  features 
of  the  surrounding  country  have  necessarily  been  omitted  for  the  time, 
and  it  will  now  be  necessary  to  mention  some  of  the  most  important  of 
these. 

As  was  stated  in  the  beginning  of  the  report.  Swan  River  flows  in  Preglacial 
the  bottom  of  a  wide  preglacial  valley  averaging  about  1,200  feet 
in  depth,  cut  through  the  Cretaceous  plateau  of  the  Duck  and  Porcu¬ 
pine  mountains.  The  exact  age  of  the  valley  is  uncertain,  but  it 
is  not  improbable  that  it  was  largely  formed  during  the  period  when  the 
South  Saskatchewan  gravels  were  deposited  in  the  west,  and  it  would 
therefore  be  of  Pliocene  age.  During  the  glacial  period  the  valley  was 
ascended  by  a  lobe  of  the  great  glacier  of  the  Winnipeg  basin,  and 
after  the  retirement  of  this  glacier,  most  of  the  lower  portion  of 
the  valley  was  occupied  by  a  wide  bay  of  Lake  Agassiz,  and  is  now 
generally  covered  with  lacustrine  or  alluvial  sands  or  clays. 

An  old  cart  trail,  that  has  been  used  by  the  Hudson’s  Bay  Com-  Cart  trail, 
pany  for  the  greater  part  of  the  present  century,  runs  down  the 
A'^alley  from  Fort  Pelly  to  the  marsh  at  its  mouth,  keeping  for 
most  of  the  distance  on  the  north  side  of  the  river.  From 
the  ford,  ten  miles  north-east  of  Fort  Pelly,  the  trail  ascends  the 
north  side  of  the  immediate  valley  of  Swan  River,  and  enters  the 
“  Five  Mile  Woods,”  a  grove  of  spruce  and  poplar  in  which  the  soil  is  Five  Mile 
generally  a  dark  clay,  composed  almost  entirely  of  the  subjacent  Creta- 
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ceous  shale.  East  of  this  is  a  sandy  plain,  extending  for  about  three 
miles  and  a  half,  and  scored  with  old  buffalo  trails.  In  its  eastern 
portion,  the  soil  is  a  coarse  sand,  but  towards  the  west  it  contains  a 
large  amount  of  gravel  and  its  surface  is  strewn  with  boulders  of  red¬ 
dish  and  greenish  gneiss.  This  is  clearly  an  old  delta  plain,  and  the 
conditions  now  existing  are  very  similar  to  those  found  on  the  highest 
gravel  plains  on  North  Pine  River,  with  which  this  corresponds  more 
or  less  closely  in  altitude. 

For  the  next  mile  and  a  half  the  trail  winds  through  small  poplar, 
growing  on  the  gentle  slope  of  the  face  of  the  old  delta  deposit,  and 
then  it  crosses  a  gently  undulating  sandy  plain  for  about  six  miles, 
beyond  which  is  a  belt  of  poplar  in  which  the  land  falls  about  100 
feet.  This  poplar  covered  belt  is  locally  known  as  the  “  Coast  Ridge,” 
and  seems  to  represent  the  eroded  face  of  another  lacustral  or  delta 
deposit. 

From  the  “  Coast  Ridge  ”  to  the  “  Square  Plain  ”  is  a  more  or  less 
open,  and  often  sandy  tract  which  extends  up  the  south  side  of  the 
river  to  beyond  Bear’s  Head  Creek.  It  was  formed  when  the  waters 
of  Lake  Agassiz  washed  the  foot  of  the  “  Coast  Ridge.” 

Square  Plain  is  a  wide  ridge  of  rounded  water-worn  gravel,  rising 
about  twenty-five  feet  above  the  swampy  land  to  the  east  of  it.  In  some 
places  it  is  a  quarter  of  a  mile  wide,  and  is  composed  of  five  distinct 
ridges  separated  by  light  hollows,  representing  slightly  different  stages 
of  Lake  Agassiz.  North  of  Swan  River  it  flattens  out  rapidly,  and 
was  not  followed  for  more  than  three  miles,  while  south  of  the  river 
it  sweeps  round  in  a  gentle  curve  to  the  east,  for  at  least  five  miles, 
which  was  as  far  as  it  was  followed  in  this  direction.  It  is  about 
1,160  feet  above  the  sea,  as  compared  with  the  height  of  the  bed  of 
Rolling  River  at  the  crossing  of  the  old  Canadian  Pacific  Railway  loca¬ 
tion,  which  is  given  by  the  I’ailway  survey  as  1,180  feet.  It  is  probably 
paid  of  the  same  old  shore  line  as  the  1,151  feet  ridge  near  the  north¬ 
east  angle  of  the  Duck  Mountain. 

For  five  miles  north-east  of  the  Square  Plain  the  trail  runs  over  level 
country  consisting  of  belts  of  small  poplar  and  low  meadow  land.  At 
the  above  distance  there  is  a  light  slope,  on  which  an  irregular  ridge  of 
barren  sand  dunes  marks  another  shore  line  of  the  ancient  lake. 

For  the  rest  of  the  distance  to  Oak  Creek  on  the  southern  trail, 
extensive  meadows  are  separated  by  little  belts  of  poplar,  while  the 
northern  trail  runs  through  a  forest  of  thick  poplar  for  five  miles,  on  a 
well  rounded  ridge  of  coarse  gravel  wooded  with  poplar  and  oak.  This 
ridge  appeared  to  be  at  about  the  same  elevation  as  the  Square  Plain 
ridge,  but  the  two  were  not  definitely  connected  by  survey. 
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Our  camp  was  pitched  for  several  days  near  the  mouth  of  Oak  Creek,  Oak  Creek, 
on  the  grassy  bottom  land  by  Swan  River.  The  valley  is  sixty  feet  deep, 
and  its  sloping  grassy  banks  descend  in  two  beautiful  terraces  to  the 
water.  From  here  the  writer  made  a  trip  with  horses  round  and  over 
the  north-eastern  point  of  Duck  Mountain,  his  course  being  marked  in 
a  dotted  line  on  the  map. 

Two  miles  below  Oak  Creek  a  distinct  gravel  ridge  crosses  the  country.  Great 
and  for  nine  miles  further  in  the  same  direction  the  “  Great  Meadows  ” 
extend.  They  are  wide  stretches  of  rich  flat  land,  covered  with  a  thick 
growth  of  long  grass,  separated  by  narrow  irregular  belts  covered  with 
willow,  and  small,  sometimes  large,  poplar.  A  forest  of  heavy 
poplar  is  then  entered,  and  the  trail  is  cut  through  it  for  six  miles  to 
the  ford  over  Swan  River,  on  the  north-west  side  of  which  the  Hudson’s 
Bay  Company  used  to  have  a  store-house. 

For  the  next  six  miles,  the  trail  is  on  the  south  side  of  the  river  in 
heavy  poplar,  till  a  ford  is  reached,  where  the  river  has  a  sandy  bed. 

The  banks  are  here  fifteen  feet  high,  and  consist  of  white  or  light 
yellow  stratified  alluvial  sand,  the  north  bank  being  steeply  cut. 

About  twenty -five  paces  back  from  this  abrupt  bank,  and  just  to  the 
east  of  the  trail,  is  the  site  of  an  old  trading  post  of  the  Hudson’s  Bay  Old  Fort, 
Company,  which  was  moved  in  the  early  part  of  the  century  to  its 
present  position  near  the  head  of  ShoiJl  River.  The  country  is  very 
level,  and  the  site  is  marked  by  six  hollows  or  depressions,  some  of 
which  were  doubtless  cellars,  and  two  heaps  of  stones  where  chimneys 
formerly  stood. 

In  a  poplar  grove  between  two  and  three  miles  further  down  the  river.  Old  Fort, 
at  the  point  indicated  on  the  map,  the  old  trading  post  of  the  North- 
west  Company  was  said  to  have  been  situated,  but  the  spot  was 
not  visited.  This  post,  and  in  fact  much  of  the  Swan  River  valley,  is 
described  by  Daniel  Harmon  in  his  Journal,  as  it  was  at  the  beginning 
of  the  present  century,  and  it  is  also  mentioned  or  described  by 
David  Thompson,  Alexander  McKenzie  and  others. 

Below  this  old  trading  post  the  river  is  skirted  by  groves  of  poplar, 
elm,  ash  and  ash-leaved  maple,  while  flat  low  lying  meadows  extend 
towards  the  lake. 

Returning  to  the  streams  that  flow  from  Duck  Mountain  north-  Bear’s  Head 
ward  into  Swan  River,  Bear’s  Head  Creek,  where  crossed  on  a  level 
plain  three  miles  and  a  half  from  its  mouth,  was  thirty  feet  wide,  and 
ran  over  a  bed  of  pebbles.  It  was  not  followed  further,  and  its  course 
is  mapped  from  the  survey  of  the  western  boundary  of  Manitoba. 

Rolling  River  was  examined  from  a  point  a  short  distance  west  of  Rolling  River, 
the  101st  meridian,  where  it  is  about  2,250  feet  above  the  sea. 
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It  is  here  a  small  stream  in  a  valley  fifteen  feet  deep,  with  a  spruce 
swamp  on  both  sides.  Its  bed  is  covered  with  boulders,  and  its  chan¬ 
nel  is  much  obstructed  by  beaver-dams. 

A  short  distance  lower  down  it  flows  in  a  deep  valley,  the  sides  of 
which  show  some  excellent  sections  of  Pleistocene  deposits. 

One  of  these  sections  on  the  north  bank  is  as  follows 


ft.  in. 

Stratified  gravel .  10  ?  0 

Unstratified  till  with  striated  pebbles .  22  0 


Stratified  sandy  clay,  becoming  almost  a  pure  laminated 
clay  at  bottom,  where  it  contains  many  plants  and 
fresh-water  shells  such  as  Taxus  haccata,  Elodea 
Canadensis,  VaUisneria  ?,  Navicula  lata,  Encyonema 
■prostratum,  Denticida  lauta,  Licmophora  ?,  Coc- 
coneis ;  Lymncea  catascopium  ? ,  Valvata  tricari- 
nata  and  a  keelless  variety,  Amnicola  porata  ?, 
Playiorhis parvus?,  P.  hicarinatus,  Pisidium abditwm 


and  Sphcerium  striatinum .  6  0 

Stratified  gray  sandy  clay .  20  0 

Slightly  sandy  stratified  clay,  coloured  dark  brown 
with  bituminous  matter,  and  containing  a  few 

small  bivalves .  1  10 

Plastic  clay .  5  0 

Coarse  stratified  sand .  12  0 

Covered  to  water .  12  0 


88  10 

A  quarter  of  a  mile  further  down  the  river,  near  what  is  called 
“  Heart  Hill,”  a  scarped  bank  150  feet  high  shows  a  very  similar  section. 
The  upper  forty  feet  consist  of  unstratified  till  holding  many  pebbles  and 
boulders  of  gneiss,  quartzite,  mica-schist,  ironstone,  &c.,  with  scratched 
and  polished  pebbles  and  boulders  of  limestone.  This  is  underlaid  by 
seventy  feet  of  stratified  clay,  sand  and  gravel,  below  which  forty  feet 
of  the  bank  is  covered  with  slides.  The  bed  of  the  river  is  here 
about  1,800  feet  above  the  sea,  and,  falling  from  the  overlying  till 
are  many  fragments  of  Niobrara  shale,  which  have  been  shoved  up  by 
the  glacier  out  of  Swan  River  valley  to  the  north. 

For  three-quarters  of  a  mile  below  this  interesting  exposure,  the 
valley  has  a  well  marked  terrace  forty  feet  above  the  bottom 
land,  and  then  a  moraine  nearly  half  a  mile  wide  crosses  the  valley. 
It  consists  of  rounded  hiUs  covered  with  boulders  separated  by  small 
inclosed  basins.  This  moraine  appears  to  have  blocked  the  river 
for  a  time  and  pennitted  the  formation  of  the  terrace  just  mentioned, 
but  the  stream  now  flows  in  an  irregular  channel  through  it. 
The  moraine  was  not  followed  beyond  the  A^alley,  and  its  extent  was 
therefore  not  determined,  but  it  would  appear  to  have  been  formed 
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near  the  close  of  the  glacial  period,  by  a  small  glacier  flowing  north¬ 
ward  or  westward  from  a  neve  on  the  summit  of  the  Duck  Mountain, 
after  the  great  glacier  of  the  Winnipeg  basin  had  receded,  and  suffi¬ 
cient  time  had  elapsed  to  allow  for  the  excavation  of  the  main  valley 
of  Rolling  River. 

Below  the  moraine  the  wide  and  often  open  valley  continues  west¬ 
ward  for  about  three  miles  till  it  is  joined  by  Round  Lake  Creek,  also 
flowing  in  an  old  wide  valley,  one  branch  of  which  is  said  to  be  contin¬ 
uous  with  the  upper  valley  of  Shell  River. 

Here  Rolling  River  turns  northward  and  follows  the  bottom  of  a  Deep  valley. 
d.eep,  thickly  wooded  valley  to  the  northern  face  of  Duck  Mountain. 

At  the  mouth  of  this  valley  is  an  extensive  gi-avel  plain  through  which 
the  river  now  winds  in  a  channel  from  thirty  to  forty  feet  in  depth. 

This  plain  is  between  1,400  and  1,.500  feet  above  the  sea,  or  about  Delta  plain. 

the  same  height  as  the  highest  sand  and  gravel  plain  seen  on  Swan 

River,  and  the  two  were  probably  formed  at  the  same  period.  The 

gravel  underlying  this  one  is  often  very  coarse,  and  was  washed  out  of 

the  till  when  the  deep  valley  of  Rolling  River  was  being  rapidly 

excavated. 

Belo  w  this  plain  the  river  has  been  for  the  most  part  already  described 
in  connection  with  the  sections  of  the  Cretaceous  rocks.  At  its  lowest 
crossing,  a  short  distance  above  the  mouth  of  Fa  veil  River,  it  flows 
through  a  level  country  in  a  valley  a  quarter  of  a  mile  wide  and  sixty 
feet  deep.  At  the  bottom  of  the  bank  are  exposures  of  Dakota  sand¬ 
stone,  while  above  it  are  beds  of  stratified  lacustral  sand  and  clay. 

Favell  River  also  rises  on  the  summit  of  Duck  Mountain.  Its  east  Favell  River, 
branch  was  not  followed,  but  the  source  of  the  west  branch  is  not  far 
from  the  source  of  Rolling  River,  among  rugged  morainic  hills  covered 
with  boulders  and  supporting  only  a  scanty  growth  of  small  Banksian 
pine.  It  then  enters  a  more  even  country  wooded  with  spruce  and 
poplar,  and  turning  northward  flows  through  a  deep  narrow  valley 
to  the  northern  face  of  the  mountain.  No  sign  of  the  underlying 
Cretaceous  rocks  were  thus  far  seen,  but  where  the  bed  of  the  river 
is  about  1,800  feet  above  the  sea  a  steep  clifl’  shows  at  the  top  100 
feet  of  light  gray  unstratified  till  with  striated  pebbles  and  boulders, 
below  which  sixty  feet  are  covered  with  slides. 

From  the  foot  of  the  mountain  the  ilver  flows  in  a  shallow  channel 
across  a  heavily  wooded  plain  for  three  miles,  till  it  reaches  the  south 
side  of  Minitonas  Hill,  where  it  turns  to  the  north-east  and  cuts  through 
the  hill,  exposing  some  good  sections  of  Niobrara  shales. 

Near  its  mouth,  where  the  stream  is  about  eight  feet  wide,  it  cuts 
through  a  well-marked  gravel  ridge  with  an  altitude  of  about  1,030  feet 
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above  the  sea.  This  ridge  was  also  followed  across  the  east  branch  and 
for  some  distance  into  the  country  to  the  east. 

East  of  Favell  River  the  country  was  traversed  on  the  dotted  lines 
laid  down  on  the  map  to  the  north-east  point  of  Duck  Mountain,  and 
was  found  to  be  very  level  throughout,  consisting,  close  to  the  moun¬ 
tain,  of  spruce  and  tamarack  swamps,  and  further  north  of  meadows 
and  poplar  forest. 


PORCUPINE  MOUNTAIN. 

The  Swan  River  valley  is  bounded  to  the  north  by  the  dark  heavily 
wooded  slopes  of  Porcupine  Mountain,  the  streams  from  which,  uniting 
to  form  Woody  River,  flow  independently  into  the  west  side  of  Swan 
Lake.  The  most  of  this  country  was  not  personally  examined  but  is 
mapped  from  sketches  and  triangulations  made  in  the  valley  below, 
and  from  information  received  from  native  Indians  or  half-breeds. 
However,  the  trail  from  the  mouth  of  Birch  River  to  Rematch  River 
was  explored,  and  the  valley  of  this  stream  was  followed  for  a  short 
distance. 

Birch  River  flows  into  the  west  side  of  Swan  Lake  at  the  end  of  a 
long  alluvial  point,  where  it  is  thirty-five  feet  wide  and  five  feet  deep 
without  current.  Its  banks  are  wooded  with  elm  and  oak,  but  a  low 
meadow-land  stretches  away  on  both  sides. 

Starting  at  a  point  seven  miles  above  the  mouth  of  Birch  River,  the 
bridle  trail  strikes  first  westward  and  then  southward  across  a  level 
country  without  boulders,  at  first  partly  open,  and  afterwards  wooded 
with  large  poplar.  Ponds  of  saline  (alkaline)  water  were  occasionally 
found  in  some  of  the  more  open  places,  probably  marking  the  line  of 
outcrop  of  the  Dakota  sandstone  at  the  base  of  the  Cretaceous  series. 
The  trail  crosses  several  small  streams  and  then  reaches  an  open  ridge 
ten  to  twelve  feet  high  and  500  wide  running  north  and  south.  The  ridge 
is  a  well  rounded  beach  of  Lake  Agassiz  with  an  approximate  elevation 
of  1,125  feet  above  the  sea,  and  is  composed  entirely  of  reddish  quartz 
sand. 

Rematch  River  cuts  a  valley  fifty  feet  deep  through  this  ridge. 
The  bed  of  the  river  is  thirty  feet  wide,  but  towards  the  end  of  August 
the  stream  was  only  twelve  feet  wide  and  six  inches  deep.  The  bars 
are  scattered  with  pebbles  and  cobbles  of  limestone,  gneiss,  ironstone 
and  light  gray  Niobrara  shale.  At  the  foot  of  the  bank  is  a  low  out¬ 
crop  of  hard  bluish  brown-weathering  sandstone,  doubtless  belonging 
to  the  Dakota  formation,  overlaid  by  ten  feet  of  dark  slate- gray  clay 
shale,  breaking  into  minute  flakes,  and  weathering  to  a  soft  mud. 
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These  shales  are  very  typical  of  the  Benton  formation  and  here 
represent  its  base. 

From  the  ridge,  the  course  of  the  river  was  followed  on  foot  for  two  Escarpment, 
miles  to  the  face  of  the  escarpment  of  Porcupine  Mountain,  where  it 
flows  out  of  a  deep  valley,  from  half  to  three-quarters  of  a  mile  in 
width.  A  number  of  low  exposures  of  Benton  shale  may  be  seen 
during  this  distance,  but  the  banks  are  generally  composed  of  pebbles 
and  small  boulders,  resting  on  a  light  gray  till.  The  stream  is 
overhung  by  gigantic  balsam-poplars. 

At  the  foot  of  the  mountain  the  side  of  the  valley  is  very  steep  and 
140  feet  high,  but  so  overgrown  with  vegetation  that  the  underlying- 
rock  could  not  be  seen. 

When  returning  to  the  bridle  trail  at  the  ridge,  a  course  was  taken  Coast  cliffs, 
south  of  the  river.  It  first  led  down  a  steep  slope  sixty  feet  high  on  the 
face  of  the  escarpment,  then  across  a  plain  half  a  mile  wide,  and  down 
another  slope  fifty  feet  high,  at  the  foot  of  which  was  a  flowing  spring 
of  clear  water,  tasting  quite  strongly  of  sulphuretted  hydrogen. 

These  escarpments  represent  ancient  coast  cliffs  on  the  shore  of 
Lake  Agassiz,  when  the  waters  washed  against  their  bases.  The 
approximate  elevations  of  these  two  shore  lines  would  be  about 
1,270  and  1,200  feet  above  the  sea  respectively.  Between  the  escarp¬ 
ment  and  the  trail,  much  of  the  country  is  thickly  wooded  with  large 
spruce,  and  another  sand  ridge  is  crossed  with  an  elevation  of  1,150 
feet,  on  which  is  a  grove  of  small  oak  trees.  All  this  country  is  a 
famous  hunting  ground,  and  was  everywhere  beaten  with  fresh  tracks 
of  moose. 

Further  northward  the  face  of  the  escarpment  becomes  higher 
and  more  abrupt,  and  the  gorge  from  which  Bell  River  flows  can  be 
clearly  seen  from  Swan  Lake  as  a  deep  notch  in  the  brow  of  the  dark 
green  mountain. 

'Mr.  Dowling  travelled  on  a  footpath  from  the  mouth  of  Birch  River  to 
the  summit  of  the  mountain  beside  this  gap  and  gives  the  following 
description  of  the  country  passed  over  : — 

“  The  trail  leading  from  Swan  Lake  starts  iust  west  of  the  mouth  of  Trail  to  BeU 
^  .  River, 

Birch  River  and  follows  a  small  creek  coming  from  near  the  foot  of 

the  mountain.  At  the  lake,  a  fringe  of  poplar  about  a  mile  wide 

is  growing  on  the  eastward  slope,  but  this  is  succeeded  by  level 

land  somewhat  swampy,  on  which  some  spruce  is  occasionally  seen. 

The  rise  for  some  distance,  however,  is  very  slight,  and  at  seven  miles 

from  the  lake  the  altitude  is  1,000  feet  above  the  sea,  or  145  feet  above 

Swan  Lake.  From  there,  however,  after  passing  an  apparently  level 

mossy  swamp,  the  rise  is  more  abrupt,  and  beyond  a  patch  of  burnt 


120  E 


NORTH-WESTERN  MANITOBA. 


Bell  River. 


Pierre  shales. 


Pleistocene 

deposits. 


country  on  the  surface  of  which  are  seen  many  large  boulders  of  gneiss 
and  limestone,  the  trail  leads  over  several  very  distinct  gravel  ridges, 
forming  an  ascending  series  varying  in  elevation  from  1,207  to  1,.300  feet 
above  the  sea.  These  occupy  a  belt  extending  along  the  foot  of  the 
mountain,  which,  where  crossed,  is  open,  bearing  only  a  few  trees,  prin¬ 
cipally  jack  pine  {Pinus  Banksiana).  The  trail  deflects  to  the  north, 
and  leaving  the  gravel  plain  gains  a  somewhat  level  terrace,  the  steep 
face  of  which  is  strewn  with  boulders  and  the  surface  clothed  with  scrub 
poplar.  The  elevation  of  this  terrace  is  about  1,400  feet  above  the  sea, 
and  in  character  it  is  very  similar  to  the  upper  delta  plain  of  the  Swan 
River  valley.  Through  it,  the  Bell  River  has  cut  a  valley  more  than  fifty 
feet  deep,  which  seems  to  expose  nothing  but  drift  material. 

The  first  exposure  in  this  valley  is  above  this  delta  plain,  at  an 
elevation  of  1,450  feet  above  the  sea.  It  is  on  the  north  side  of  the 
river,  where  a  somewhat  slidden  hillside  shows,  to  a  height  of  thirty 
feet,  a  scarped  face  of  dark  gray  clay  shale.  Thirty-five  feet  higher  up 
the  bank  and  on  the  south  side  of  the  river,  is  an  outcrop  of  light  gray 
hard  siliceous  clay  shale,  associated  with  a  few  dark  nodules  of  iron¬ 
stone.  These  shales  were  found  by  Dr.  Rust  to  contain  the  followino- 
species  of  Radiolaria : — 

Caryosphcera  cequidistans.  Cenellipsis  hexagonalis.  Prunulum 
cnlococcus.  Cyrtocalpis  CTassitestata.  D%ctyocephcdus  Tnicrostoma. 
Dictyoeephalus  macrostoma.  Theocampe  splicer ocephala.  Tricolocapsa 
salva.  Tricolocapsa  thoracica.  Tricolocapsa  \Doidingi.  Tricolocapsa 
Selwyni.  Dictyomitra  Canadensis.  Dictyomitra  polypora.  Dictyo- 
mitra  multicostata.  Stichocapsa  Tyrrelli.  Stichocapsa  Dawsoni. 

“  Above  this,  no  rock  in  place  was  seen,  and  on  the  upper  part  of  the 
valley  the  immediate  banks  show  a  few  escarpments  of  light  clay  con¬ 
taining  sand,  pebbles  and  small  pieces  of  light  gray  shale.  The  whole 
is  partly  stratified.  Above  the  valley  on  the  edge  of  the  escarpment 
of  the  mountain,  dark  clay  mixed  with  .shale  is  overlaid  by  sandy  clay, 
probably  a  mantle  of  drift  material  covering  the  mountain.  The  valley 
viewed  from  the  edge  of  the  mountain  is  seen  to  be  rough,  small  hills 
appear  scattered  in  all  directions.  The  surface  is  dotted  with  boulders, 
and  the  bed  of  the  stream  is  a  mass  of  boulders  of  all  sizes.” 

The  remainder  of  the  eastern  and  the  northern  slopes  of  Porcupine 
Mountain  were  mapped  from  sketches  and  triangulations  made  on 
Swan  Lake,  Dawson  Bay,  Rice  River,  and  Red  Deer  Lake  and  river, 
and  the  hydrography  of  the  interior  of  its  summit  is  dotted  in  from 
sketches  obtained  from  John  Beardy,  Kematch,  and  Peter  Moore, 
three  Indians  living  on  Shoal  River.  They  also  informed  me  that  the 
summit  is  generally  rough  and  uneven,  probably  morainic,  and  is  wooded 
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with  small  spruce  and  Banksian  pine,  like  many  of  the  higher  portions 
of  Duck  Mountain. 


RED  DEER  RIVER. 

North  of  Porcupine  Mountain,  lying  between  it  and  Pasquia  Moun-  Wide  valley, 
tain,  is  another  great  valley  similar  to,  but  even  more  extensive  than 
Swan  River  valley.  It  is  almost  entirely  drained  by  Red  Deer  River, 
though  Overflowing  River  occupies  much  the  same  position  in  this 
valley,  that  Woody  River  occupies  in  the  Swan  River  valley. 

At  the  mouth  of  Red  Deer  River,  where  it  flows  into  Red  Deer  Lake,  Indian  camp, 
a  small  band  of  Indians  make  their  headquarters.  From  the.se  Indians . 
horses  were  obtained,  and  a  trail  was  explored  from  the  south-west 
corner  of  the  lake  to  the  Smoking  Tent,  and  thence  westward 
to  the  mouth  of  the  Etoimami  River,  whence  another  old  trail  was 
followed  down  the  north  bank  of  the  river  to  its  mouth.  A  brief 
description  of  this  route  will  convey  the  best  idea  of  the  general 
character  of  the  valley. 

The  trail  leaves  the  lake  just  west  of  an  old  winter  trading  post  of  Porcupine 
the  Hudson’s  Bay  Company,  and  runs  for  nine  miles  over  almost  level 
country  through  a  forest  of  large  poplar  and  spruce,  with  open  grassy 
glades,  to  Swampy  Creek,  a  tributary  of  Annitt  River.  This  creek  is 
ten  feet  wide,  with  a  channel  two  feet  deep,  in  which  only  a  few  inches 
of  clear  water  was  flowing  in  September,  1889.  The  banks  are  of  sand 
and  fine  gravel.  The  creek  flows  from  what  appears  to  be  a  deep  gap 
in  the  northern  face  of  the  mountain. 

A  mile  and  a  half  south-west  of  this  creek  the  trail  crosses  a  well- 
marked  gravel  ridge  which  rises  ten  feet  above  the  surrounding  land  and 
has  an  elevation  of  1,100  feet  above  the  sea.  For  the  next  two  miles 
and  a  quarter  the  course  is  through  belts  of  spruce  and  poplar  and  open 
meadows  to  Armitt  River,  which  is  here  a.  beautiful  clear  stream  flowing  Annitt  River, 
in  a  channel  five  feet  deep,  in  the  bottom  of  a  valley  fifty  feet  deep, 
over  a  bed  of  rounded  pebbles  of  gneiss,  limestone  and  Niobi’ara  shale. 

200  yards  below  the  crossing,  on  the  west  side  of  the  river,  is  a 
scarped  bank  fifty  feet  high,  showing  at  the  top  six  feet  of  clay 
with  striated  pebbles,  probably  till.  The  rest  of  the  bank  is  a 
series  of  slides,  but  on  the  face  of  one  of  the  slides,  close  to  the 
edge  of  the  water,  is  twelve  feet  of  dark  gray  fissile  Benton  shale,  and  a  Renton  shale, 
few  yards  fuither  down  the  stream  are  many  large  masses  of  white 
Dakota  sandstone,  holding  carbonized  impressions  of  plants.  Arc.  The 
height  of  the  bed  of  the  river  at  this  point  is  1,090  feet  above  the  sea. 
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From  here  the  trail  ascends  the  west  bank  of  the  valley  and  strikes 
southward  through  open  pine  woods,  on  a  sandy  plain  with  a  mean 
elevation  of  1,180  feet  above  the  sea,  to  a  well  rounded  ridge,  with  an 
elevation  of  1,230  feet  above  the  sea,  on  which  it  turns  to  the  west. 

Between  the  trail  crossing  and  the  ridge,  a  distance  of  about 
one  mile  and  three-quarters,  the  bottom  of  the  valley  was  also  fol¬ 
lowed,  and  some  good  exposures  of  the  Cretaceous  beds  were  measured. 

A  mile  and  a  quarter  above  the  crossing  a  steep  cliff  rises  on  the 
east  bank  of  the  river,  showing  at  the  top  eight  feet  of  light  gray  till 
with  limestone  pebbles,  underlaid  by  thirty-two  feet  of  dark  gray 
soft  fissile  Cretaceous  clay  shale,  in  which  there  is  a  narrow  band  of 
soft  white  clay. 

A  third  of  a  mile  further  up  the  river,  and  a  short  distance  below 
the  main  gravel  ridge  followed  by  the  trail,  is  a  high  bank  of  dark 
shale.  In  this  bank,  ten  feet  above  the  water,  is  a  thin  nodular  band 
of  light  gray  mottled  calcareous  Niobrara  shale,  containing  many 
foraminifera,  with  prisms  of  Inoceramus  and  fragments  of  fish  skeletons. 

At  the  ridge,  the  river  is  beginning  to  be  much  obstructed  with 
boulders,  and  the  banks  southward  to  the  mountain  seem  to  be  gener¬ 
ally  low,  while  the  surrounding  country  is  chiefly  timbered  with  pop¬ 
lar,  and  is  probably  crossed  by  other  low  ridges. 

The  ridge  followed  is  composed  of  sand  and  fine  gravel,  is  generally 
raised  from  six  to  ten  feet  above  the  surrounding  wooded  or  marshy 
country,  and  is  wooded  with  a  thin  growth  of  small  aspen.  The  trail 
runs  along  its  summit  for  ten  miles,  in  which  distance  it  is  cut  across 
by  several  brooks,  which  do  not  expose  sections  of  any  particular 
interest.  At  Bushy  Creek  the  trail  forks,  one  branch  turning 
northward  towards  Red  Deer  River,  while  the  other  branch,  which  was 
the  one  followed,  turns  southward  across  a  level  country  to  another 
wooded  ridge  twenty  feet  higher  than  the  last,  and  then  westward 
along  this  ridge  for  more  than  a  mile  to  Smokmg  Tent  Creek, 
which  flows  in  a  valley  300  feet  wide  and  twenty-five  feet  deep. 
Its  bed  is  twenty-five  feet  wide,  and  covered  with  rounded  gravel. 
Half  a  mile  west  of  the  ford  and  close  to  where  the  creek  first  strikes 
the  ridge,  is  a  small  open  prairie  locally  known  to  the  Indians  as  the 
“  Smoking  Tent,”  where  they  are  accustomed  to  camp  from  time  to 
time.  The  point  is  close  to  the  extreme  western  limit  of  the  area 
covered  by  the  accompanying  map,  and  from  it  a  direct  trail  is  stated 
to  run  to  Fort  Felly. 

West  of  this  place,  the  trail,  back  to  the  upper  Red  Deer  River, 
continues  on  the  ridge  for  two-thirds  of  a  mile  and  then  turns  to  the 
lower  ridge,  which  it  follows  for  between  seven  and  eight  miles. 
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to  the  west  end  of  a  long  meadow  which  skirts  its  upper  side.  The  trail 
then  turns  southward  for  more  than  a  mile  to  a  small  open  prairie,  on 
another  ridge  which  is  clearly  the  continuation  of  the  Smoking  Tent 
beach.  This  ridge  is  generally  composed  of  fine  gravel,  is  about  125 
paces  wide,  and  is  raised  ten  feet  above  the  surrounding  country. 

It  was  followed  for  between  six  and  seven  miles,  as  it  curves  gently 
towards  the  north,  till  about  a  mile  past  a  point  where  it  is  joined  by  a 
good  pack  trail  from  Fort  Felly,  it  becomes  indefinite  and  merges  into  a 
wide  sandy  plain  dotted  with  sand  dunes  lightly  wooded  with  Bank-  Extensive 
sian  pine.  Here  we  turned  north-eastward,  and  crossing  the  sandy 
plain  for  a  mile  and  a  third,  reached  the  Red  Deer  River  in  a  valley 
thirty  feet  in  depth. 

The  channel  is  250  feet  wide,  but  the  water  at  the  time  was 
not  half  that  width,  and  was  flowing  over  and  through  a  bed 
of  large  boulders  of  gneiss  and  limestone.  The  banks  at  the  bottom 
are  composed  of  light  gray  unstratified  till,  holding  pebbles  and  many 
large  boulders  similar  to  those  in  the  river,  while  above  is  a  reddish  strati¬ 
fied  sand.  The  sandy  plain  was  clearly  formed  by  a  river  which  flowed 
into  Lake  Agassiz  when  its  waters  stood  at  the  height  of  the  Smoking 
Tent  beach,  but  its  exact  correspondence  in  age  to  other  delta  plains 
on  the  west  side  of  Lake  Agassiz  has  not  yet  been  determined. 

Two  miles  further  upstream  Fir  River  (0-kik-kan-tago  Sibi)  joins  the  Fir  River. 
Red  Deer  River  from  the  north,  draining  the  southern  face  of  the  Pasquia 
Mountain.  It  is  thii’ty  feet  wide,  with  water  from  bank  to  bank,  and 
its  bed,  like  that  of  the  main  river,  is  covered  with  boulders.  Its 
mouth  is  fifteen  miles  west  of  the  accompanying  map,  in  north  latitude 
52°  50'  and  approximate  west  longitude  102°  24". 

Just  below  it  the  bank  of  the  river  is  forty-five  feet  in  height,  and 
consists  at  the  top  of  twelve  feet  of  light  red  horizontally  stratified 
sand,  underlaid  by  a  few  feet  of  gravel.  The  rest  of  the  bank  is 
covered  with  debris  but  springs  are  flowing  from  its  foot,  and  it  is 
therefore  probable  that  it  is  in  great  part  composed  of  stratified 
deposits. 

A  short  distance  further  down  stream  is  the  mouth  of  the  North  North  Etoi- 
Etoimami  or  Shallow  River  (Ka-pa-kwa  Sibi),  which  was  ascended  by 
Professor  Macoun  in  his  trip  from  Red  Deer  to  Swan  River  in  1881. 

At  its  mouth  it  is  about  100  feet  wide,  with  a  bed  of  large  boulders, 
over  which  little  or  no  water  was  flowing  in  September,  1889.  A  cliff 
of  light  gray  till  twelve  feet  in  height  overhangs  its  western  bank,  and 
on  a  magnetic  bearing  N.  55°  E.  from  this  cliff,  on  the  bottom  land  on 
the  north  side  of  Red  Deer  River,  are  the  chimneys  and  cellars  of  two 
old  houses  that  were  formerly  occupied  as  a  trading  post  by  the 
North-west  or  Hudson’s  Bay  Company. 
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From  the  mouth  of  Fir  River  a  bridle  trail,  often  very  obscure,  was 
followed  down  the  north  side  of  Red  Deer  River  to  within  seven  miles 
of  its  mouth. 

The  first  mile  is  across  a  sandy  plain  wooded  with  Banksian  pine, 
and  the  next  six  miles  are  over  level  or  gently  sloping  country  wooded 
with  poplar  or  studded  with  small  dead  spruce.  At  the  end  of  this 
distance,  near  the  mouth  of  Spring  Creek,  the  river  is  moderately  deep, 
with  an  easy  current,  and  the  banks  are  composed  of  stratified  sand 
or  till.  A  large  boulder  of  white  Dakota  sandstone  is  here  lying  in 
the  bed  of  the  stream.  Its  surface  is  pitted  with  holes  caused  by  the 
decay  of  nodules  of  pyrites  and  in  them  the  Indians  put  small  offer¬ 
ings  of  bullets,  shot,  &c.  The  boulder  is  twenty-five  feet  long,  sixteen 
feet  wide,  and  rises  three  feet  above  the  surface  of  the  water.  Its 
angles  alre  well  rounded  off,  and  its  upper  surface  is  clearly  marked 
by  a  number  of  elongated  dints,  often  running  into  irregularly  disrupted 
gouges,  parallel  to  the  river,  and  evidently  made  by  the  spring  ice  or 
stones,  &c.,  borne  along  by  it.  But  these  markings  are  quite  distinct 
from  a  series  of  long  continuous  nearly  parallel  gouges  or  scratches, 
which  cover  the  whole  upper  surface  of  the  boulder,  running  parallel 
to  its  greatest  length,  and  which  have  been  quite  clearly  formed 
under  the  influence  of  glacier  ice. 

The  river  at  this  point  is  about  1,100  feet  above  the  sea,  and  the 
boulder  has  been  carried  up  the  valley,  by  a  westward  flowing  lobe  of 
the  great  glacier  of  the  Winnipeg  basin,  from  the  beds  of  the  Dakota 
sandstone  which  outcrop  twenty  miles  further  to  the  north-east,  and  at 
from  100  to  200  feet  lower  level. 

From  Spring  Creek  to  opposite  the  mouth  of  Smoking  Tent  Creek, 
close  to  the  western  edge  of  the  map,  the  trail  keeps  near  the  river, 
often  on  its  alluvial  flats,  and  the  banks  were  found  to  consist  entirely 
of  superficial  stratified  sand,  &c.,  or  glacial  till. 

Opposite  Smoking  Tent  Creek  is  a  fine  grove  of  large  ash-leaved 
maple,  close  to  which  is  a  sandy  plain  by  the  river,  where  the  Indians 
camp  when  they  come  in  the  spring  to  make  maple  sugar.  Leaf  Lake 
(Was-ki-te-poo  Sakahigan)  on  Overflowing  River,  was  stated  by  an 
Indian  who  accompanied  me,  to  lie  immediately  to  the  northward,  and 
sufficiently  close  that  in  favourable  weather  in  winter,  a  gun  fired 
on  the  lake  could  be  heard  here. 

For  nine  miles  below  the  sugar  bush  the  river  continues  to  flow  in  a 
north-easterly  direction,  between  banks  overhung  with  elm  and  maple, 
while  a  poplar  forest  stretches  away  on  either  side.  The  banks  gener¬ 
ally  consist  of  till  with  boulders,  often  overlaid  by  stratified  alluvial 
clay. 
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The  river  then  bends  to  the  east,  and  at  the  bottom  of  the  bank  Dakota  .sand 
light  green  Dakota  sandstone  appears  for  the  first  time.  The  section  ‘ 
here  exposed  is  as  follows  : — 

ft.  in. 

Unstratified  till  in  the  form  of  light  gray  hard  sandy 
clay,  with  many  striated  pebbles  and  small  boulders 
of  gneiss  and  limestone,  with  a  few  of  iron  pyrites  17  0 


Covered .  22  0 

Soft  green  clayey  sand .  1  0 

Horizontal  green  Dakota  sandstone .  1  6 


41  6 


This  sandstone  is  very  similar  to  that  seen  at  the  crossing  of  Armitt 
River,  but  here  it  was  found  to  contain  some  pyritised  wood,  with 
teeth  and  bones  of  fishes,  and  a  small  species  of  Lingula. 

Below  this  sandstone  the  river  turns  to  the  south,  and  a  deep  aband-  Abandoned 
oned  valley  continues  to  the  east,  which  is  entered  again  by  the  river  two 
miles  further  down.  The  valley  is  he  re  seventy  feet  deep,  and  the  banks 
consist  chiefly  of  light  gray  till.  For  a  mile  and  a  half  further  eastward 
the  trail  runs  across  a  sandy  plain  dotted  with  sand  dunes,  and  at  the 
end  of  the  distance  the  bank  of  the  river  shows  at  the  bottom  five  feet  of 
soft  brown  or  red  Dakota  sandstone,  in  places  clearly  false-bedded.  It 
includes  some  thin  bands  of  black  clay,  as  well  as  many  pebbles  ?  of  a 
clayey  sand  holding  remains  of  plants.  This  is  overlaid  by  fourteen 
feet  of  soft  white  evenly-bedded  sandstone,  and  this  again  by  light 
gray  till  with  striated  boulders. 

For  the  next  three  miles  the  valley  is  deep,  and  the  white  Dakota 
sandstone  outcrops  here  and  there  along  its  sides. 

To  within  half  a  mile  of  the  lowest  outcrop  of  this  sandstone,  Mr. 

Dowling  made  a  micrometer  and  compass  survey  of  the  river  from  the 
lake  upwards  in  1888,  but  there  further  ascent  of  the  river  with  canoes 
became  impracticable  at  the  then  stage  of  the  water. 

From  this  point  the  trail  descends  through  woods  of  small  poplar  Thick  woods, 
into  a  grove  of  beautiful  tall  spruce,  and  then  through  poplar,  elm  and 
maple  to  the  river  at  its  most  northerly  point,  where  its  bank  rises  in  an 
abrupt  cliff  of  till  thirty  feet  high.  Our  course  then  passed  through 
woods  of  elm,  poplar,  maple  and  willows  to  the  next  bend  of  the  river, 
where  there  is  a  patch  of  ground  that  had  clearly  been  tilled  long  ago, 
and  is  now  overgrown  with  golden  rod,  beyond  which  the  trail  follows 
the  bank  of  the  river  on  a  beautiful  grassy  plain  to  the  site  of  the  Old 
Fort  of  the  North-west  Company. 

This  fort  had  a  pleasing  situation  on  a  level  alluvial  plain,  in  front  of 
which  the  river,  with  a  width  of  250  feet,  flows  in  a  channel  fifteen  feet  bl.-W.  C. 


126  E 


NORTH-WESTERX  MANITOBA. 


Old  Fort, 
N.-W.  Co. 


Old  Fort, 
H.  B.  Co. 


Position  and 
extent. 


in  depth.  Just  on  top  of  the  steep  bank,  and  almost  ready  to  be  car¬ 
ried  away  by  the  first  flood,  is  a  heap  of  earth  and  stones,  representing 
a  chimney  of  one  of  the  old  houses,  while  all  the  others  seem  to  have 
been  already  carried  away.  Several  small  depressions  in  the  vicinity 
may,  however,  represent  old  cellars  or  holes  in  which  potatoes  were 
stored. 

Standing  with  his  face  towards  the  river  the  writer  looked  across 
to  a  lovely  forest  of  elm  and  maple,  just  tinted  with  brilliant 
,  bile  to  the  i  i^ht  were  groves  of  maple  and  willow, 
and  to  the  left  was  a  forest  of  poplar  pinnacled  with  spires  of  dark 
green  spruce. 

At  the  beginning  of  the  present  century  this  place  was  an  important 
trading  establishment  of  the  ^^orth-west  Company,  being  mentioned 
by  Sir  Alexander  Mackenzie  as  one  of  the  three  chief  trading  posts 
of  the  Lake  Manitoba  oistrict.  Lrom  it  a  cart  trail  is  locally  reported 
to  have  led  up  the  north  side  of  the  river  to  the  western  plains,  but 
no  trace  of  such  a  trail  can  now  be  seen. 

A  mile  and  a  half  below  this  old  fort  the  trail  crosses  the  river, 
where  a  fine  grove  of  large  ash-leaved  maples  is  growing  near  the 
southern  bank.  A  mile  further  down  stream  the  remains  of  an  old 
fort  of  the  Hudson  Bay  Company  are  to  be  seen  within  a  heavy  poplar 
forest. 

For  the  rest  of  the  distance  to  its  mouth,  the  banks  of  the  river  are 
low,  and  stretch  back  to  extensive  meadows  covered  with  rank  grass. 


DUCK  MOUNTAIN. 

Duck  Mountain  is  an  elevated  table  land  or  extended  ridffe  rising 

o  o 

in  some  places  to  1,900  feet  above  Lake  Winnipeg  or  2,600  feet 
above  the  sea.  It  is  bounded  on  the  north  by  a  wide  sloping  valley, 
down  the  centre  of  which  Swan  River  flows  into  Swan  Lake,  and 
thence  by  Shoal  River  into  Lake  Winnipegosis.  To  the  north  of 
this  valley  the  Porcupine  Mountain  rises  apparently  to  a  height  equal 
to  that  of  Duck  Mountain,  while  in  the  middle  of  the  valley.  Thunder 
or  Bird  Hill  rises  500  feet  above  the  plain  at  its  base,  having  been 
left  as  an  outlier  by  the  denuding  agencies  that  carved  out  the  valley 
from  the  once  continuous  plateau.  Towards  the  east  the  mountain  is 
bounded  by  the  Manitoba  escarpment  sloping  down  into  a  wide  depres¬ 
sion,  the  bottom  of  which  is  occupied  by  Lakes  Winnipeg,  Winnipegosis, 
Manitoba  and  a  number  of  small  surrounding  lakes.  Towards  the  west 
the  mountain  slopes  OS’  much  more  gradually  to  the  valley  of  the  Assinr- 
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boine  River,  the  head  of  which  at  Fort  Felly  is  650  feet  above  the  level 
of  Lake  Winnipeg.  Towards  the  south  it  merges  into  the  Riding- 
Mountain,  being  separated  from  it  merely  by  the  ^■alley  of  Short  Creek, 
which  towards  the  east  opens  out  into  the  wide  funnel-shaped  valley 
drained  by  Valley  River. 

The  eastern  face  of  the  mountain  is  dz’ained  by  several  small  streams  Drainage, 
that  flow  into  Lakes  Winnipegosis  and  Dauphin,most  of  which, however, 
rise  below  the  summit  of  the  escarpment.  A  belt  along  the  north  side  of 
the  mountain  is  drained  by  streams  that  flow  northward  into  Swan  River. 

The  greater  portion  of  the  area  of  the  surface,  however,  is  unwatered  liy 
the  Valley  and  Shell  rivers,  which  flow  parallel  to  each  other  south¬ 
ward  for  a  considerable  distance  and  then  diverge,  one  to  flow  eastward 
into  Dauphin  Lake,  and  the  other,  after  flowing  westward  for  six  miles, 
to  again  turn  southward  to  join  the  Assiniboine  River.  West  of  Shell 
River  several  small  streams  drain  the  country  south-westward  into  the 
Assiniboine  River.  Very  few  of  the  streams  show  signs  of  the  under¬ 
lying  Cretaceous  rocks,  the  country  being  generally  thickly  covered 
with  drift  deposits,  but  it  is  quite  probable  that  in  some  cases  the 
valleys  of  the  streams  are  cut  down  to  a  much  greater  depth  than  the 
thickness  of  this  superflcial  covering  of  drift. 

East  of  Shell  River  the  Duck  Mountain  is  generally  very  rough  hills 

and  uneven,  consisting  of  ridges,  and  apparently  irregular  areas,  of 
drift  hills  thickly  covered  with  gneissoid  boulders,  often  bearing  a  scanty 
growth  of  Banksian  pine,  between  which  are  extensive  areas  of  com¬ 
paratively  level  marshy  land  densely  overgrown  with  spruce  and  tama¬ 
rack.  The  southern  portion  of  this  district  is  drained  southward  into 
Valley  River,  part  of  the  central  portion  westward  into  Shell  River, 
while  the  northern  portion  is  drained  either  northward  into  the  Rolling 
and  Favell  rivers  or  eastward  into  the  Duck  and  Pine  rivers. 

The  source  of  Valley  River  was  not  visited,  but  Indians  who  were  HeixdofVal- 
hunting  in  the  vicinity  reported  that  it  rose  in  Singoosh  or  Weasel  RDer. 
Lake  and  flowed  south-westward  to  Angling  Lakes.  Another  small 
branch  of  this  stream  was,  however,  found  to  rise  in  a  wide  sw-ampy 
level  country  covered  with  spruce  and  tamarack,  and  probably  underlaid 
by  alluvial  or  lake  deposits.  The  small  creek,  flowing  from  this  swamjiy 
area  towards  the  south-west,  soon  cuts  through  a  ridge  of  irregularly 
rounded  hills  running  in  a  north-westerly  and  south-easterly  direction. 

These  hills  are  thickly  overstrewn  with  boulders  and  separated  by  basin¬ 
shaped  depressions,  and  have  all  the  appearance  of  being  an  old  moraine. 

After  flowing  through  this  morainic  ridge,  the  creek  enters  a  wide 
valley.  The  bottom  is  swampy  and  covered  with  willow  or  spruce. 

The  south  side  is  a  continuation  of  the  high  ridge  that  extends  east- 
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ward  to  Manitowachi,  while  the  north  side  rises  in  beautiful  gravel 
terraces  to  what  appears  to  be  an  alluvial  or  flood-plain  of  considerable 
extent.  Continuing  towards  the  south-west  for  two  miles,  and  then 
turning  north-westward  for  about  three  miles,  this  small  creek  joins  the 
main  stream  of  V alley  River. 

South  of  the  river  is  a  rough  morainic  tract  rather  thickly 
timbered  with  spruce,  birch  and  poplar.  West  of  this  morainic  area 
a  more  or  less  level  district  stretches  for  several  miles,  in  the  bottom 
of  which  lie  several  small  lakes  known  to  the  Indians  as  the  Ansrliner 
Lakes.  Near  these  are  a  number  of  well  built  log  houses  in  which 
Cote  and  his  band  of  Saulteux  live  during  the  winter  season,  while 
hunting  and’trapping  in  the  neighbouring  forests. 

Following  the  cart-trail  westward  from  these  lakes  an  area  of  rich 
meadow  land  is  passed  over,  consisting  of  wide  swails  separated  by  long 
low  ridges.  The  surface  consists  of  sand  and  rounded  water-worn 
gravel,  the  latter  chiefly  composing  the  low  ridges  on  one  of  which  the 
Indian  houses  are  built. 

About  two  miles  west  of  the  village  the  trail  crosses  a  ridge  of  rounded 
knob-like  morainic  hills  scattered  over  with  gneissoid  boulders.  Beyond 
this  again  is  a  lightly  rolling  country  generally  thickly  timbered  with 
large  aspen  and  dotted  here  and  there  with  small  marshes.  In  the 
middle  of  this  district  the  trail  crosses  the  north  end  of  a  wide  valley, 
the  bottom  and  sides  of  which  are  covered  with  sand  and  gravel,  no 
boulders  being  seen  on  the  surface.  The  south  side  is  open  and  grassy 
and  rises  in  regular  terraces,  the  surface  of  which  in  many  places,  how¬ 
ever,  are  not  at  all  level,  but  show  low  knobs  and  basin-shaped  depres¬ 
sions,  very  much  like  the  usual  morainic  contours,  but  it  seems  not 
impossible  that  the  depressions  may  be  caused  by  the  unequal 
carrying  away  of  the  finer  particles  from  among  the  gravel  by 
underground  drainage,  and  the  consequent  irregular  sagging  of  the 
surface. 


Valleys  oj  the  Champlain  or  Terrace  Epoch. 

The  most  noticeable  of  these  valleys  is  that  of  Shell  River,  its  ex¬ 
treme  northern  portion  being  occupied  by  Rolling  River.  This  valley 
runs  in  an  almost  due  north  and  south  direction  through  the  centre 
of  Duck  Mountain.  At  the  northern  end  it  opens  on  the  abrupt 
escarpment  of  the  mountain  into  the  wide  valley  of  the  Swan  River 
and  its  tributaries,  and  at  its  southern  end  joins  the  valley  of  the 
Assiniboine.  Its  length  measured  in  a  straight  line  from  one  end  to 
the  other  is  sixty-seven  miles,  but  counting  its  windings  its  total 
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length  is  ninety-five  miles.  It  has  an  average  width  from  brim 
to  brim  of  three-quarters  of  a  mile  or  a  little  more,  and  its  depth 
ranges  from  100  feet  at  the  mouth  of  the  east  branch  to  365  feet  at 
the  trail  crossing  at  Asessippi. 

As  is  shown  by  the  present  course  of  Shell  River,  the  valley  has  Slope, 
a  general  slope  towards  the  south.  The  height  of  the  river  Hats 
at  the  mouth  of  the  east  branch  is  2,050  feet  above  tide,  and  of  the 
flats  at  Asessippi  1,450  feet  above  tide,  giving  a  fall  of  600  feet  in 
seventy-five  miles,  or  an  average  fall  of  eight  feet  to  the  mile.  This 
fall  is  pretty  evenly  distributed  throughout  the  whole  of  the  above 
distance,  though  towards  the  mouth  it  is  a  little  steeper  than  else- 
wheie.  The  north  end  of  the  valley  for  three  miles  is  occupied  by  Stream  flow 
Rolling  River,  but,  unlike  that  further  south,  is  here  thickly  wooded  northwarrl 
with  spruce  and  poplar,  and  it  is  much  more  difficult  to  see  its  salient 
features.  About  thirteen  miles  of  the  course  of  the  valley  was  not 
followed,  but  looking  up  the  north  branch  of  Shell  River  it  was  seen 
to  continue  onward  for  several  miles  till  a  light  bend  cut  off  the 
view,  and  the  bottom  was  filled  from  bank  to  bank  by  a  deep  marsh, 
in  which  the  stream  appeared  to  take  its  rise.  Looking  from  Rolling 
Rivei,  it  appears  as  a  deep  valley,  down  which  flows  a  small  tributary. 

A  half-breed  who  was  with  me,  and  who  was  acquainted  with  the  coun¬ 
try,  stated  that  this  valley  is  a  continuation  of  that  of  Shell  River,  and  in 
it  there  is  a  marshy  watershed. 

Beginning  in  latitude  51  43,  a  short  distance  above  the  confluence  Shell  River 
of  the  east  branch,  the  valley  is  a  mile  wide  and  largely  occupied  by  a  south- 

beautiful  even  prairie  lying  on  the  east  side  of  the  river,  and  sloping  ' 
very  lightly  towards  the  west.  This  prairie  is  underlaid  by  small  rounded 
water-worn  gravel,  and  represents  a  flood-plain  of  the  ancient  stream. 

Proceeding  southward  to  the  mouth  of  the  east  branch,  which  flows  in 
a  narrow  lateral  valley,  the  main  valley  is  a  mile  wide,  with  an  alluvial 
flat  on  the  east  side  which  is  underlaid  by  a  sandy  loam,  and  partly 
covered  with  willows,  while  on  the  west  side  of  the  river  a  low  sparsely 
wooded  terrace  half  a  mile  in  width  extends  along  the  foot  of  the  bank. 

The  Indians  allege  that  at  this  point,  huge  bones  were  found  at  the  Rones  of 
bottom  of  a  land-slide  and  were  brought  to  the  officer  in  chai’ge  at  Port 
Pelly,  by  whom  they  were  forwarded  to  England.  Hon.  W.  J.  Christie, 
of  Brockville,  Ont.,  who  was  in  charge  of  Fort  Pelly  at  the  time, 
informs  me  that  the  bones  were  shoulder  blades,  and  that  in  1853, 
some  years  after  the  first  bones  were  brought  in,  he  visited  the  place, 

“  and  examined  the  spot  carefully  where  the  blade  was  taken  out  of 
the  river  at  low  water.  A  land-slip  had  occurred  from  the  bank  and 
carried  the  bones  into  the  river.  I  found  from  cross-questioning  my 
9 
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o'uide,  that  the  Indians  had  collected  the  bones,  and  burnt  them  on 
the  bank,  from  superstition,  and  buried  what  would  not  burn.  I 
examined  the  spot  where  they  had  buried  the  bones,  but  what  remained 
crumbled  to  pieces  when  touched.” 

These  bones,  consisting  of  a  pair  of  mutilated  scapulte  of  a  fossil 
elephant,  were  submitted  to  Sir  John  Richardson  for  examination. 
He  first  described  them  as  belonging  to  a  new  species  which  he  named 
Elephas  Rupertianus,  but  afterwards  identified  them  as  belonging 
probably  to  Mastodon  giganteus.  His  descriptions  are  not  generally 
known,  and  will  be  of  interest  here. 

“  The  scapuhe  are  right  and  left,  and,  being  of  the  same  size,  were  most 
likely  members  of  the  same  individual.  The  broad  ends  of  the  blade 
in  both  are  wanting,  and  most  of  the  spinal  ridge.  On  comparing 
what  remains  with  scapulae  from  Eschscholtz  Bay,  and  with  the 
homologous  bone  of  the  Elephas  primigenius  in  the  British  Museum, 
I  find  that  these  fragments  differ  in  possessing  a  well-marked  depres¬ 
sion  between  the  humeral  end  of  the  ridge  and  the  anconal  edge  of  the 
bone.  This  depression  is  inches  long,  and  has  an  abrupt  edge, 
upwards  of  an  inch  deep,  next  the  spinal  ridge,  but  gradually  passes 
into  the  flat  bone  in  other  directions. 

The  length  of  the  glenoid  cavity  is .  9'1  inches. 

Its  breadth . . . . .  ^ 

The  space  between  the  depression  and  the  acromial  edge 

of  the  bone  where  narrowest  is .  4  0 

Length  of  the  largest  fragment .  H  bi 

“  The  probability  is  that  the  Swan  River  (Swan  River  district)  bone.s 
belonged  to  the  2Iastodon  giganteus^  and  that  the  range  of  that  species 
must  be  extended  northward  in  Rupert’s  Land  to  the  fifty-second  par¬ 
allel  of  latitude.”^ 

For  four  miles  below  the  mouth  of  the  east  branch  the  valley  appears 
to  be  less  definite,  and  being  more  or  less  wooded  its  characteristics 
are  more  difficult  to  make  out  in  a  running  examination. 

Turning  south-south-eastward  from  the  point  where  a  pack-trail 
from  Cote’s  Reserve  crosses  the  river,  the  valley  is  moderately  straight 
for  seven  miles,  and  its  banks  quickly  increase  to  200  feet  in  height.  On 
the  west  side  of  the  valley  a  terrace  rises  to  the  height  of  100  feet,  but 
its  eastern  face,  instead  of  being  abrupt,  is  sloping  and  grassy  or  dotted 
with  a  few  scattered  Banksian  pines,  the  top  of  the  terrace  is  covered 


*The  Zoology  (of  the)  Voyage  of  H.M.S.  Herald ;  Vertebrals,  including  Fossil 
Mammals,  by  Sir  John  Richardson,  pp.  101-102  and  141-142,  4to,  London,  1854. 

Also  Proc.  Post.  Soc.  Nat.  Hist.,  Vol.  5,  (18o4)  p.  82. 

And  Am.  Jour.  Sci.,  Vol.  19  (1855)  pp.  131-2. 
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with  spruce  and  poplar,  the  most  of  which  has,  however,  been  lately 
destroyed  by  fire. 

Turning  now  towards  the  south-west  for  seven  miles  the  valley  shows  a  Ti-n-aces. 
beautiful  series  of  terraces  reaching  up  on  either  side  to  near  the  tops 
of  the  banks,  those  on  the  north  side  being  grassy  and  open,  while 
those  on  the  south  side  are  covered  with  poplar.  Close  to  the  river 
the  bottom  of  the  valley  is  often  wooded  with  spruce  and  tamarack. 

These  terraces  consist  of  water-worn  gravel,  the  brows  of  the  higher 
ones  being  scattered  with  boulders  of  gneiss.  The  lowest  one  is 
generally  wide,  and  smooth,  and  reaches  to  near  the  bank  of  the  stream. 

At  the  end  of  the  above  distance,  the  river  sweeps  round  to  the  left 
and  for  ten  miles  flows  in  a  south-easterly  direction,  at  right  angles  to  the 
course  that  it  has  just  been  following.  A  high  gravel  terrace  runs  round 
the  outer  side  of  the  bend  for  a  considerable  distance,  and  before  it  is 
entirely  cut  away,  it  I’eappears  as  a  beautiful  wide  open  bench  on  the 
opposite  side  of  the  river.  Throughout  the  whole  of  the  distance  that 
the  river  keeps  this  south-easterly  course  the  banks  are  very  regular, 
being  composed  entirely  of  high  terraces,  the  upper  one  of  which  ex¬ 
tends  back  a  considerable  distance  to  the  higher  land  behind.  Near  the 
southern  end  of  this  straight  stretch  slight  exposures  of  clay  are  seen 
in  the  banks  on  opposite  sides  of  the  valley,  that  on  the  east  side,  which 
was  more  closely  examined,  showing  six  feet  of  unstratified  light  gray 
sandy  clay  holding  striated  pebbles,  overlaid  by  three  feet  of  strati¬ 
fied  water- worn  gravel.  Also  in  a  gully  at  the  bend  of  the  stream  a  Till  and 
slide  has  very  imperfectly  exposed  about  thirty  feet  of  light  gray  and 
yellowish  clay  and  sand,  the  upper  part  being  a  fine  slate  gray  clay,  while 
below  it  is  a  yellowish  slightly  clayey  sand.  The  face  of  the  bank  is 
covered  with  slidden  pebbles,  some  almost  round  and  others  very  irreg¬ 
ular,  of  limestone  much  striated,  quartzite  occasionally  striated,  gneiss 
and  ironstone. 

Now  turning  at  right  angles  the  valley  continues  for  seven  miles  in  a 
south-westerly  direction.  It  is  wide  and  open,  bending  in  long  sweeping 
curves.  The  inner  sides  of  the  curves  rise  in  many  grass-covered  gravel 
terraces  to  120  feet  above  the  river.  The  banks  are  moderately  well 
defined,  scored  by  small  lateral  gulleys,  but  are  nowhere  cut  into  rounded 
hills  separated  by  deep  basin-shaped  depressions,  as  they  are  below  the 
next  bend.  The  brows  and  often  the  tops  of  the  higher  terraces  are 
generally  strewn  with  gneissoid  boulders. 

At  the  end  of  the  cour'se  towards  the  south-west,  the  river  again  bends 
round  to  the  left,  and  for  eleven  miles  flows  in  a  general  direction 
S.  30°  E.  The  character  of  the  valley  now  suddenly  changes.  It  is  Uneven 
sometimes  as  much  as  two  miles  wide,  and  its  banks  are  very  irregular 
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and  from  200  to  300  feet  high.  At  first,  gravel  flats  and  low  terraces 
continue  down  the  centre  of  the  valley,  and  the  sides  are  rough,  or 
with  a  skirt  of  rough  rounded  hills  under  the  brow  of  the  main  bank. 
In  some  places  wide  terraces  stretch  out  towards  the  river,  and  deep 
“  kettle-holes  ”  are  found  in  the  otherwise  level  bench,  beyond  which 
again  may  be  a  ridge  of  rounded  hills  thickly  covered  with  gneissoid 
boulders.  Near  the  crossing  of  the  north  line  of  Township  26,  the  sides 
of  the  valley  are  fringed  with  these  rounded  hills.  On  the  east  side,  the 
river  cuts  into  one  of  them,  and  though  the  exposure  is  very  largely 
hidden  by  slides,  yet  at  the  height  of  sixty  feet  above  the  water  there 
can  be  seen  eight  feet  of  light  yellowish-gray  unstratifled  slightly  sandy 
clay,  holding  pebbles  of  gneiss  and  limestone,  the  latter  of  which  are  all 
plainly  striated.  Springs  of  water  are  running  from  the  bottom  of 
the  bank,  and  as  the  above  described  boulder-clay  is  seldom  suffi¬ 
ciently  porous  to  allow  water  to  flow  through  it,  it  is  pi'obable  that 
the  Cretaceous  shales  may  here  be  found  under  the  boulder-clay  and 
above  the  level  of  the  bottom  of  the  valley. 

For  a  mile  and  a  half  further  down  the  valley  the  river  flows  through  a 
wide  gravel  plain,  and  then  the  rounded  drift  hills,  thickly  strewn  with 
boulders,  close  in  from  both  sides  and  choke  the  valley,  the  river  cutting 
a  comparatively  narrow  channel  through  them.  Below  this  barrier  the 
drift  hills  ai-e  confined  to  the  east  side  of  the  river,  and  from  their  base 
a  wide  alluvial  plain  stretches  across  the  valley,  above  which,  on  the 
west  side,  gravel  terraces  very  soon  begin  to  rise.  The  hilly  country 
extends  for  a  considei'able  distance  back  from  the  river  towards 
the  east.  The  river  cuts  into  the  side  of  one  of  the  hills,  and  shows 
it  to  be  composed  of  unstratified  till,  against  which  on  both  sides 
stratified  river  gravels  are  lying  horizontally.  This  hilly  ridge  which 
has  thus  been  seen  to  run  ^  ery  obliquely  across  the  deep  valley  of 
Shell  River  would  seem  to  be  an  old  moraine  left  by  the  con¬ 
tinental  glacier  in  one  of  the  later  glacial  periods,  or  by  a  lobe  of  it  which 
occupied  the  valley  of  the  Assiniboine. 

From  the  south  end  of  this  course  of  the  river,  a  narrow  valley  with 
its  bottom  occupied  by  small  lakes  or  marshes,  continues  southward 
but  drains  northward  into  Shell  River. 

Another  deep  narrow  valley  also  turns  off  to  the  east,  in  which 
Short  Creek  begins  to  flow  eastward  to  Valley  River.  It  is  at 
first  clearly  defined,  with  steep  banks  150  feet  high  and  about  three- 
eighths  of  a  mile  apart  on  the  top.  The  bottom  is  a  marshy  flat.  Deep 
narrow  gullies  join  it  from  both  sides,  out  of  one  of  which  the  creek  takes 
its  rise.  A  short  distance  west  of  this  gully  the  sides  of  the  valley  have 
been  washed  down  causing  a  dam  which  forms  the  watershed  between 
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the  waters  flowing  to  the  east  and  to  the  we.st.  The  lower  part  of  the 
valley  of  Short  Creek  is  wider  and  much  more  sloping,  with  hanks  cut  into 
z’ounded  knolls,  and  generally  covered  with  gneissoid  boulders.  The  differ¬ 
ence  between  the  twopartsof  the  valley  is  veryabrupt  and  striking,  show¬ 
ing  the  eastern  portion  to  be  a  much  older  drainage  channel  than  the 
steep  itarrow  portion  further  west.  The  newer  part  of  the  valley  has 
probably  been  excavated  by  the  waters  of  the  upper  Shell  River,  which 
found  their  way  along  the  east  side  of  the  morainic  ridge  just  described, 
and  thence  flowed  eastward  down  Short  Creek  into  the  west  side  of 
Lake  Agassiz. 

Turning  westward  from  the  point  where  these  valleys  join.  Shell  River  Lower  portion 
flows  almost  due  west  for  five  miles,  then  south  seventeen  miles,  and  then 
north-west  four  miles  to  its  mouth.  The  valley  throughout  this  distance 
maintains  very  much  the  same  character  as  before,  except  that  it  is 
generally  wider  and  becomes  much  deeper  towards  its  mouth.  High 
terraces  rise  on  either  side,  the  upper  one  of  which  on  the  noith  side 
extends  back  one  to  two  miles  before  the  main  bank  is  reached.  At 
the  bend  towards  the  south  the  valley  is  two  miles  wide  and  on  the  inner 
side  of  the  curve,  gravel  terraces  rise  to  a  height  of  1 40  feet  above  the 
river.  The  brows  of  these  terraces  are,  as  before,  often  thickly  strew  n 
with  large  gneissoid  boulders.  About  section  l-o,  township  24,  the  valley 
is  again  more  than  a  mile  and  a  half  wide  and  the  east  bank  rises  in  five  Five  terraces . 
well-defined  terraces,  which  are  respectively  about  30,  75,  125,  170  and 
180  feet  above  the  river.  Above  the  top  of  these,  the  bank  again  rises 
120  feet  to  the  level  of  the  surrounding  country.  In  section  34,  town¬ 
ship  25,  the  highest  gravel  bench  on  the  south-east  side  of  the  valley 
is  100  feet  above  the  river  and  is  thickly  strewn  with  boulders.  It 
differs  from  the  terraces  in  most  parts  of  the  valley,  however,  in  not 
having  a  level  surface.  Its  middle  line  is  the  highest,  and  from  this  line 
it  declines  from  ten  to  fifteen  feet  towards  each  side,  in  the  one  direc¬ 
tion  to  the  brow  of  the  terrace,  from  which  it  descends  sharply  to  the 
bench  below,  and  in  the  opposite  direction  to  abut  sharply  against 
the  side  of  the  valley,  which  rises  high  above  it.  This  latter  depression 
probably  indicates  an  ancient  channel  of  the  river  when  the  bottom  of 
the  valley  was  at  the  height  of  this  terrace. 

At  Asessippi,  where  the  river  finally  bends  towards  the  north-  Asessippi. 
west  to  join  the  Assiniboine,  several  well-defined  terraces  occupy 
the  north  side  of  the  valley,  the  highest  of  which  is  185  feet 
above  the  level  of  the  river  at  the  mill-dams.  The  top  of  the  bank  of 
the  valley  on  this  side  is  250  feet  high,  north  of  which,  for  several 
miles  is  a  small  area  between  the  Shell  and  Assiniboine  Rivers,'covered 
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with  alluvial  sandy  deposits,  indicating  the  existence  of  a  former  lake 
at  the  junction  of  these  two  streams. 

The  south  bank  of  the  valley  at  Asessippi  is  more  than  100 
feet  higher  than  the  north  bank,  is  very  steep  and  largely  covered  with 
land-slides.  As  far  as  can  be  seen,  it  consists  of  unstratified  glacial 
till,  but  it  is  not  improbable  that  the  bottom  of  the  bank,  if  uncovered, 
would  be  found  to  be  composed  of  Cretaceous  shales. 

A  description  has  thus  been  given,  in  greater  or  less  detail,  of  the 
principal  one  of  these  old  glacial  valleys  cutting  through  the  Duck 
INiountain.  Between  the  Shell  River  and  the  Assiniboine,  however, 
there  is  a  plexus  of  similar  valleys  which  was  crossed  in  several  places. 
It  is  now  drained  by  the  Little  Boggy  and  Big  Boggy  creeks  and  a 
small  brook  flowing  into  Shell  River. 

Big  Boggy  Creek,  at  the  crossing  of  the  Fort  Felly  trail,  is  a  small 
stream  twelve  feet  wide  and  one  foot  deep,  with  a  bed  of  rounded 
pebbles.  Its  valley  is  180  feet  deep.  The  north  side  is  rough  and 
uneven,  its  c^racter  being  in  all  probability  determined  both  by 
former  terraces  and  old  land-slides.  On  the  south  side  a  sandy  flood- 
plain  forms  the  top  of  the  bank  and  lies  only  a  few  feet  below  the  sur¬ 
rounding  more  irregular  country.  The  next  point  where  this  valley 
was  seen  was  in  section  29,  township  28,  on  the  cart-trail  from 
Cote’s  Reserve  to  Angling  Lakes.  The  creek  is  here  four  feet  wide 
and  two  feet  deep,  and  flows  through  a  very  swampy  bottom.  The 
banks  of  the  valley  are  145  feet  high  and  very  abrupt.  On  the 
eastern  side  of  the  valley  is  a  beautiful  grassy  flood-plain  or  terrace, 
underlaid  by  water- worn  gravel,  which  stretches  a  long  distance  towards 
the  south,  and  half  a  mile  back  from  the  brink  of  the  valley.  To  the 
west  the  country  is  scattered  over  with  boulders  and  is  underlaid  by  a 
light  coloured  line  silt  including  pebbles.  The  boulders  are  especially 
numerous  on  the  tops  of  the  pointed  knolls  that  lie  along  the  face  and 
summit  of  the  escarpment  which  faces  towuxrds  the  west  and  overlooks 
the  ai^parently  level  plain  of  the  Assiniboine  below.  From  the  point 
where  the  Angling  Lakes  trail  leaves  the  river,  the  valley  continues 
in  a  northerly  direction,  and  our  guide  stated  that  it  united  with  that 
of  Little  Boggy  Creek. 

Little  Boggy 
Creek. 

At  the  crossing  of  the  Port  Felly  trail.  Little  Boggy  Creek  is  a  small 
stream  fifteen  feet  wide  and  one  foot  and  a  half  deep.  It  is  thus 
seen  to  be  much  larger  than  the  Big  Boggy,  the  first  adjectives 
referring  rather  to  the  amount  of  swamp  on  the  banks  of  these 
little  streams  than  to  the  size  of  the  streams  themselves.  Two  and  a 
half  miles  east  of  the  trail  crossing,  Little  Boggy  Creek  flows  from  a 
wide  valley  about  200  feet  deep  at  its  mouth.  Seven  miles  further 
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in  a  north-north-easterly  direction,  at  the  crossing  of  the  western  boun¬ 
dary  of  Manitoba,  it  is  stated  by  J.  P.  O’Hanly  to  be  260  feet  deep, 
and  niy  half-breed  guide  also  stated  that  it  then  turned  south¬ 
eastward  and  joined  a  similar  deep  valley  that  carries  a  small  stream 
into  Shell  River  in  Lat.  51°  31'.  From  the  western  mouth  of  the  valley 
the  Little  Boggy  now  sweeps  round  towards  the  north,  but  the  ancient 
stream  would  appear  to  have  turned  southward  into  a  deep  swampy 
valley,  through  which  it  found  its  way  to  the  Assiniboine. 

ASSINIBOINE  RIVER. 

The  Assiniboine  Riv'er  rises  near  the  head  waters  of  Red  Deer  Source. 
River,  and  flowing  south-eastward,  crosses  the  Second  Initial  Meridian 
close  to  Fort  Felly. 

From  here  it  was  descended  in  a  canoe  by  the  writer  in  June,  1890, 
but  as  its  valley  has  already  been  described  by  S.  J.  Dawson,  Prof.  J. 

Macoiin,  Dr.  R.  Bell,  and  others,  it  will  not  be  necessary  to  mention 
anything  but  its  geology,  and  a  few  points  in  reference  to  its  histoiy 
as  a  trade  route. 

Our  boat,  a  small  Osgoode  canvas  canoe,  was  put  in  the  river  in  Desrent  m 
June,  1890,  opposite  Fort  Pelly,  and  the  river  was  descended  to  Portage 
la  Prairie,  thirty  days  being  occupied  on  the  trip. 

Fort  Pelly  is  situated  on  rising  sandy  ground  on  the  east  side  of  the  poi-t  Pelly. 
river,  and  is  a  large  well-built  fort  protected  by  a  high  fence  or  wall 
of  sawn  planks.  Over  the  heavy  gate  in  front  is  a  stout  bastion,  fiom 
the  top  of  which  a  magnificent  view  can  be  had  of  the  surrounding 
country.  This  fort  was  built  by  the  Honourable  W.  J.  Christie,  Chief 
Factor  of  the  Hudson’s  Bay  Company,  in  1856-57,  while  previous  to  that 
date  the  fort  had  stood  on  lower  land  500  yards  distant  in  a  direction 
N.  65°  W.,  where  there  is  a  low  sandy  ridge  rising  six  feet  above  the 
genei'al  level  of  the  bottom  of  the  vallby.  The  site  of  the  old  fort 
is  now  marked  by  ten  pits  in  three  rows,  and  a  few  small  boiildeis. 

Three  miles  in  a  direct  line  below  Fort  Pelly  the  west  bank  of  the  pierre  shales, 
river  is  twenty-five  feet  high,  and  is  thickly  strewn  with  nodules  of  iron¬ 
stone  and  boulders  of  limestone  and  gneiss.  The  upper  part  of  the  bank 
is  a  dark  gray  till,  below  which  is  two  feet  of  Lower  Pierre  (Millwood) 
shales,  consisting  of  a  brownish-gray  soft  clay  shale,  weathering  into  a 
soft  light  gray  clay.  This  shale  contains  a  number  of  light  gray 
nodules  of  ferruginous  limestone,  but  no  traces  of  fossils  could  be 
found. 

At  a  fish-weir,  a  quarter  of  a  mile  further  down  the  stream,  a  large  Boulder  of  ^ 
spherical  or  hemispherical  nodule  of  Dakota  sandstone,  like  those  out- 
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ESusld-  Hill  south  of  Swan  Lake,  is  lying  at  the  foot  of  the 

stone.  bank,  having  evidently  fallen  out  of  the  till.  The  nearest  point  at 

which  the  Dakota  sandstone  outcrops  is  in  the  banks  of  Swan  River  not 
far  from  the  mouth  of  Tamarack  Creek,  forty-two  miles  distant  in  a  direc¬ 
tion  N.  50°  E.  and  at  an  elevation  of  1,025  feet  above  the  sea.  This  form¬ 
ation  IS  believed  not  to  outcrop  at  a  higher  elevation  than  1,125  feet 
above  the  sea  anywhere  on  the  whole  face  of  the  Manitoba  escarpment. 
The  pkce  where  the  boulder  is  nbw  lying  has  an  approximate  elevation 
of  1,475  feet  or  450  feet  above  the  nearest  bed  of  parent  rock,  or  350 
feet  above  any  outcrop  of  the  rock,  for  there  is  every  reason  to  sujipose 
that  there  are  no  exposures  of  the  Dakota  formation  to  the  west  of 
Port  Felly  until  the  disturbed  strata  in  the  vicinity  of  the  Rocky  Moun¬ 
tains  are  reached. , 

Its  joiiniey.  The  boulder  has  therefore  been  carried  up  the  Swan  River  valley  in 
a  south-westerly  direction,  for  at  least  forty-two  miles,  by  the  Swan 

River  lobe  of  the  Winnipeg  glacier,  rising  in  the  distance  travelled  at 
least  350  feet. 

Alluvial  From  this  point  to  the  mouth  of  White  Sand  River  the  banks  are 

generally  stratified  alluvial  sand  or  clay,  with  here  and  there  a  slight 
exposure  of  Lower  Pierre  shales  holding  ironstone  nodules.  The  river 
begins  with  a  width  of  about  fifty  feet  and  a  swift  current,  with  sandy 
points  stretching  into  the  stream  on  the  concave  sides  of  the  bends, 
and  the  channel  much  obstructed  by  snags  and  boulders,  but  it  gradually 
increases  to  a  width  of  120  feet,  becomes  more  sluggish,  and  the  inner 
sides  of  the  bends  are  rounded  and  covered  with  long-leaved  willow. 

White  Sand  White  Sand  Creek  is  a  stream  thirty  feet  wide  and  three  feet  deep, 

with  a  perceptible  current  to  its  mouth. 

Fiorn  hite  Sand  to  Little  Boggy  Creek  the  river  is  generally  deep 
with  a  sluggish  current,  and  with  a  few  slight  rapids  at  the  bends.  The 
banks  of  the  channel  are  ten  to  fifteen  feet  high,of  alluvial  clay,  while  the 
sloping  banks  of  the  valley  are  thinly  scattered  with  boulders. 

Little  Boggy  Creek,  about  fifteen  feet  wide,  flows  through  a  wide  allu¬ 
vial  meadow  to  its  mouth.  Above  this  meadow  it  flows  through  a 
moderately  level  plain,  with  a  mean  elevation  of  1,540  feet,  rtsing 

High  terrace.  fo  the  foot  of  a  terrace  along  the  base  of  Duck  Mountain. 

North  of  Little  Boggy  Creek  this  latter  terrace  is  a  mile  and  a  half 
wide,  extends  for  a  long  distance  to  the  north,  and  has  a  mean  eleva¬ 
tion  of  1,700  feet  above  the  sea.  To  the  eastward.  Duck  Mountain 
rises  as  a  long. undulating  slope,  the  nearest  parts  of  which  are  only 
lightly  wooded. 

Crow’.s  Stand.  From  the  upper  terrace  an  elongated  hill  or  ridge,  known  as  the 
“  Crow’s  Stand,”  rises  abruptly  to  a  height  of  120  feet.  This  hill  is 
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lenticular  in  shape  and  trends  N.  25°  \V.  and  S.  25°  E.  Its  north-west 
end  and  both  sides  are  very  steep,  and  its  top  is  rounded,  but  may  be 
said  to  be  fifty  feet  wide.  Its  highest  point  is  close  to  its  north-west 
end,  whence  it  slopes  very  gradually  S.  25°  E.  for  half  a  mile  and  then 
dips  more  rapidly  to  the  general  level.  There  are  no  cuts  or  breaks  in 
the  surface  of  this  hill  to  show  its  true  character,  but  its  summit  is 
sandy,  and  scattered  with  large  boulders  of  gneiss  and  dolomite,  while 
its  sides  are  gravelly  and  its  whole  surface  is  too  barren  to  grow  any 
timber.  It  has  therefore  evei’y  appearance  of  being  a  drumlin  or  ridge  Ifi’uinlin. 
of  sand,  gravel  and  bouldei’s  formed  beneath  the  ice  when  this  whole 
valley,  stretching  westward  from  the  foot  of  the  I)uck  Mountain,  was 
filled  with  a  glacier. 

The  terraces  were  then  formed  on  the  shore  of  the  lake,  else-  Ancient  lake, 
where  called  Lake  Assiniboine,  that  occupied  this  basin  when  the 
glacier  withdrew  from  it.  Throughout  the  whole  (jf  the  way  from 
Little  Boggy  Creek  to  Fort  Belly  the  cart-trail  is  on  the  bed  of 
this  ancient  lake. 

Below  Little  Boggy  Creek  the  valley  of  the  Assiniboine  River 
becomes  deeper  and  more  sharply  defined,  and  its  sides  are  generally 
wooded,  while  the  bottom-land  is  either  wooded  or  open.  Scarjaed 
banks  are  occasionally  seen,  composed  of  Pierre  shale  with  ironstone 
nodules,  or  gray  till.  Several  sj^ring  creeks  join  the  river  from  the  east 
in  this  stretch. 

About  the  middle  of  the  east  side  of  the  S.M".  j  section  of  Section  Cuthbert 
14,  Township  28,  Range  31,  are  the  ruins  of  an  old  trading  post  of  s  house, 
the  North-west  Company.  It  stood  in  the  bottom  of  the  valley  500 
paces  east  of  the  river,  and  fifty  paces  from  the  foot  of  a  wooded  bank,  at 
the  mouth  of  a  dry  ravine,  on  lightly  sloping  land  thirty-five  feet  above 
the  river.  The  post  was  built  by  Mr.  Cuthbert  Grant,  one  of  the  traders 
of  the  North-west  Company,  previous  to'-the  close  of  the  year  1793,  and 
for  many  years  did  a  large  trade  in  beaver  and  otter.* 

The  fort  or  trading  post  appears  to  have  covered  about  a  quarter  of 
an  acre,  in  which  area  are  six  pits  that  doubtless  represent  the  old 
cellars.  Beside  one  of  the  largest  is  a  heap  of  boulders  that  were  for 
merly  built  into  the  fireplace  of  the  largest  of  the  houses. 

A  mile  to  the  south  of  the  old  fort,  the  west  bank  of  the  valley  is  240  Sandy  banks, 
feet  high,  on  the  top  of  which  is  a  level  sandy  plain  stretching  out  on 
both  sides  of  the  river.  On  the  brow  of  the  bank,  a  few  boulders  of 
gneiss  are  lying,  while  below  it  is  a  scarped  bank  forty  feet  high,  appar¬ 
ently  composed  throughout  of  reddish  sand  with  a  few  pebbles.  Below 

*  The  Red  River,  by  .1.  McDonell.  L.  R.  Masson,  Vol.  I.,  pp.  275-285.  Mon¬ 
treal,  1888. 
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this,  the  hillside  is  very  rough  and  uneven,  the  banks,  having  fallen  in 
a  succession  of  slides,  leaving  small  trough-like  valleys  above  and 
behind  each  other.  The  surface  of  the  slides  ai-e  sand,  but  they  are 
doubtless  sliding  on  the  soft  Pierre  shales. 

Three  miles  further  south  on  the  east  side  of  the  river,  a  clear  brook 
of  cool  water  six  feet  wide  and  six  inches  deep  flows  from  a  wide  open 
valley.  The  original  bottom  of  this  valley  is  about  120  feet  above  the 
bottom  of  the  valley  of  the  Assiniboine.  Close  to  its  mouth  the  brook 
has  cut  a  Y-shaped  gorge  down  through  this  old  bottom  land,  leaving 
rugged  hills,  on  the  top  of  which  the  old  terrace  can  occasionally  be 
detected.  On  the  opposite  side  of  the  Assiniboine  valley  is  a  sloping’ 
terrace  at  about  the  same  height. 

Two  miles  further  down  the  Assiniboine,  a  wide  valley  drained  by 
a  small ’stream  known  as  “  Two  Creeks,”  joins  the  main  valley  from 
the  north-west.  The  valley  of  the  Assiniboine  immediately  changes 
its  direction  towards  the  south-east,  assuming  the  direction  of  the 
valley  of  Two  Creeks.  At  the  same  time  it  has  more  extensive  bottom 
lands,  and  the  stream  which  has  been  sluggish  for  a  long  distance, 
becomes  somewhat  more  rapid.  Elm  trees  are  seen  in  the  valley  here 
for  the  first  time. 

The  valley  maintains  the  same  character  for  ten  miles,  to  the  mouth 
of  Big  Boggy  Creek.  IMany  small  rills  flow  down  the  slopes  into  the 
river,  and  bai’e  slidden  banks  near  the  brim  of  the  valley  attest  to  the 
presence  here  of  the  bed  of  sand  previously  seen,  from  under  which 
the  rills  probably  have  their  .sources.  The  Pierre  shales  were  seen  in 
^■ery  few  places. 

Big  Boggy  Creek  at  its  mouth  is  thirteen  feet  wide  and  two  feet  deep 
with  a  current  of  a  mile  an  hour.  It  flows  from  a  wide  valley,  the  bottom 
of  which  seems  to  be  about  fifty  feet  above  the  level  of  this  river,  but 
like  the  stream  described  above,  it  has  cut  a  narrow  Y-shaped  gorge  in 
the  old  floor  of  this  valley  in  descending  to  its  mouth. 

Below  the  mouth  of  Big  Boggy  Creek  the  river  turns  again  to  the  south. 
It  is  100  to  120  feet  wide  and  flows  with  an  easy  current.  The  east 
side  of  the  valley  is  generally  wooded,  while  the  west  side  is  often  bare, 
or  dotted  with  groves  of  small  poplars.  The  banks  of  the  channel  com 
sist  of  alluvial  sand,  but  at  a  few  of  the  outer  bends  large  boulders 
give  evidence  of  the  presence  of  till,  and  nodules  of  ironstone  show  that 
the  Pierre  shales  are  not  far  away. 

Just  south  of  the  middle  of  Township  25,  Range  29,  where  the  valley 
is  240  feet  deep,  the  higher  parts  of  the  east  bank  show  some  inter¬ 
esting  exposures  of  till  and  stratified  sands,  cfcc.  At  one  point,  below  three 
feet  of  stratified  sand  at  the  surface,  are  fourteen  feet  of  brownish-gray 
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unstratified  till,  holding  a  number  of  boulders  of  gneiss  and  limestone, 

many  of  which  are  striated  by  glacier  action.  In  another  section  twenty- 

five  feet  of  till  were  shown.  The  upper  six  feet  are  here  sepai’ated  by  a 

distinguishable  colour-line  from  the  lower.  Along  this  line  most  of  the 

boulders  are  lying,  and  in  one  place  the  two  tills  are  separated  by  a 

thin  lenticular  bed  of  sand  and  gravel.  It  is  also  interesting  to  note  Pavement  of 

that  the  boulders  are  all  smoothed  and  striated  on  the  upper  surface,  boulders. 

while  many  of  them  are  otherwise  rough.  The  boulders  are  imbedded 

for  the  greater  part  of  their  depth  in  the  lower  harder  till,  and  when 

they  are  undistui’bed  the  stria*  appear  to  trend  in  a  constant  direction, 

viz.,  S.  75°— 80°  E. 

A  similar  observation  was  made  on  boulders  imbedded  in  the  surface  Boulders  at 
of  the  till  near  the  bank  of  Silver  Creek,  a  mile  east  of  Binscarth.  The 
place  was  a  borrow-pit  north  of  the  railway  track,  in  which  many 
boulders  were  lying  about.  All  of  these  were  seen  to  be  well  polished 
and  striated  on  one  side.  Twelve  boulders  were  found  in  place  in  the 
till,  and  in  all  the  upper  surfaces  were  smoothed,  striated  and  horizon¬ 
tal.  The  strife  were  parallel  throughout,  trending  S.  45  —  55  E. 

They  had  the  same  chai’acter,  and  had  cleai’ly  been  formed  in  the  same 
way,  as  the  strife  on  the  limestone  surfaces  around  the  great  lakes  to 
the  north-east.  The  whole  surface  of  the  older  till  had  been  passed 
over  by  the  glacier  of  the  Assiniboine  valley  moving  south-eastward, 
and  the  hard  boulders  had  retained  the  strife. 

From  the  above  point  to  the  mouth  of  Shell  River  the  river  is  from  Sloping  valley 
150  to  200  feet  wide,  with  a  very  easy  current.  The  banks  of  its  chan¬ 
nel  are  six  to  ten  feet  high  and  composed  of  stratified  alluvial  deposits. 

Wide  grassy  bottom  lands  with  occasional  groves  of  elm  extend  across 
the  valley,  whose  sides  are  generally  also  grassy  or  dotted  with  groves 
of  poplar  in  the  little  ravines.  Some  nodules  of  ironstone  with  a  few 
crystals  of  selenite  are  lying  on  the  slopes,  having  been  weathered 
out  of  the  underlying  Pierre  shales. 

Shell  River  flows  with  a  swift  current  out  of  a  wide  A  -shaped 
valley,  and  across  a  level  flat  through  a  beautiful  grove  of  large  elms. 

From  the  mouth  of  Shell  River  to  the  village  of  Shellmouth  the  Rapids, 
river  is  rapid  ;  sand  and  gravel  bai’s  stretch  out  from  the  points  into  the 
stream.  In  places  a  wide  meadow  land  fills  the  bottom  of  the  valley, 
and  in  other  places  a  terrace  thirty  feet  above  the  river  skirts  its  banks 
to  the  north.  This  is  the  first  terrace  seen  in  the  valley  since  leaving 
the  mouth  of  Little  Boggy  Creek. 

In  this  piece  of  river  an  old  location  of  the  Canadian  Pacific  Rail-  Old  C.P.R. 
way  crosses  the  valley,  the  bottom  of  which  is  stated  upon  the  profile 
to  be  1,335  feet  above  the  sea. 
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The  small  village  of  Shellmoutli  is  situated  on  the  east  side  of  the 
river,  where  five  beautiful  open  terraces  form  a  series  of  steps  up  the 
side  of  the  valley. 

The  country  on  the  top  of  the  bank,  about  230  feet  above  the  river,  is 
level  and  underlaid  by  sand  and  gravel  with  a  few  boulders,  which 
latter  are  found  in  greate.st  number  along  the  brow  of  the  hill.  Here 
a  few  stunted  oaks  are  growing..  Descending  a  scrubby  slope  for 
100  feet,  a  sandy  terrace  is  reached,  625  paces  wide  on  the  trail,  on 
which  there  are  no  pebbles  or  large  boulders  except  along  its  brow, 
where  the  land  is  three  or  four  feet  higher  than  that  behind,  forming  a 
ridge  -on  which  a  large  number  of  boulders  are  scattered.  This  ridge  is 
precisely  similar  to  the  present  bank  of  the  river  in  many  places, 
where  the  lands  back  from  the  stream  descend  several  feet  to  a  hay 
meadow. 

From  the  brow  of  this  terrace  a  long  slope  descends  to  a  sandy  flat, 
the  whole  distance  on  the  road  being  500  paces.  The  brow  of  this  flat, 
which  is  thirty -five  feet  below  the  last,  or  ninety -five  feet  above  the  river, 
is  stren  n  with  man^  small  rounded  and  water-worn  boulders  up  to  one 
foot  in  greatest  diameter.  Four  hundred  paces  further  west  along  the 
road  brings  one  to  the  edge  of  a  similar  terrace  eighty  feet  above  the  river. 
The  land  is  mostly  sand,  but  a  pit  three  feet  deep  on  the  edge  of  a  terrace 
shows  it  to  be  composed  of  rounded  water-worn  gravel,  with  rounded 
boulders  of  gneiss  up  to  eighteen  inches  in  greatest  diameter.  The 
gravel  shows  little  or  no  sign  of  stratification. 

Two  hundred  and  thirty  paces,  for  the  most  part  down  a  gentle 
slope,  brings  one  to  the  edge  of  a  terrace  fifty-five  feet  above  the  river,  and 
again  225  paces  lead  to  the  edge  of  a  low  terrace  close  to  the  river, 
fifteen  feet  above  the  bottom  land,  and  twenty -five  feet  above  the  water. 

The  west  bank  of  the  valley  rises  steeply  from  the  alluvial  bottom 
land  w  ithout  any  sign  of  terraces,  and  at  no  othei’  place  in  the  whole 
Assiniboine  valley  are  terraces  so  beautifully  shown  as  they  are  at 
tShellmouth. 


Lightly  un¬ 
dulating 
country. 


For  the  rest  of  the  distance  to  Millwood,  which  is  situated  five  miles 
south  of  the  limit  of  the  present  map,  the  river  is  very  similar  in  char¬ 
acter  throughout. 

Ascending  the  east  side  of  the  valley  a  mile  north  of  the  mouth  of 
Skunk  Creek,  the  country  is  generally  level,  though  in  detail  lightly 
undulating.  The  surface  is  sandy  and  through  the  sand  are  scattered 
a  few  pebbles,  but  no  boulders.  Standing  on  the  brow  of  the  hill 
lovely  prospects  of  the  valley  extend  to  the  right  and  left.  The 
sides  are  steep  and  more  or  less  irregular,  having  been  fashioned  bv 
ancient  land-slides  that  are  now  overgrown  with  grass  or  coppice,  form- 
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ing  a  declining  series  of  little  rounded  or  elongated  knolls,  some  of 
which  carry  a  few  small  oak  trees.  No  terraces  are  present  here,  hut 
ope  can  be  seen  above  the  mouth  of  Thunder  Creek.  Between  the 
hill-sides,  lies  a  beautiful  green  alluvial  floor  half  a  mile  wide  through 
which  the  river  winds,  its  banks  thinly  fringed  with  poplar,  elm  or 
willow. 

At  the  top  of  the  bank  is  a  land-slide  showing  in  descending  Till, 
order  one  foot  of  sandy  loam  underlaid  by  a  thin  irregular  stratum  of 
pebbles  and  small  boulders.  Then  six  feet  of  a  light  yellowish-gray  un- 
sti’atilied  till  containing  pebbles  up  to  the  size  of  the  fist,  many  of 
which  show  clear  glacial  striie.  Below  this  is  a  lenticular  mass,  fifty  included  mass 
feet  or  more  in  length,  tapei’ing  off  to  both  ends,  and  eight  feet  thick  in  gnavel. 
the  middle,  of  very  irregularly  stratified  sand  and  gravel,  into  which 
are  projecting  at  the  ends  bands  of  unstratified  till.  The  upper  part, 
having  a  thickness  of  four  feet  in  the  middle,  is  a  soft  sand  or  fine  gravel, 
while  the  lower  four  feet  is  much  more  compact,  and  is  more  closely  allied 
to  the  till.  The  whole  deposit  has  possibly  been  formed  by  a  sti'eam 
flowing  under  the  ice  of  the  glacier.  It  is  underlaid  by  at  least  thi'ee 
feet  of  light  gray  till,  Lower  down  the  bank  Pierre  shales  were  seen. 

A  short  distance  to  the  south,  Smith  and  Skunk  creeks  flow  into  the 
Assiniboine  nearly  opposite  to  each  other,  the  former  having  deposited 
a  little  bar  of  gravel  at  its  mouth.  Skunk  Creek  has  formerly  cut  out 
a  wide  valley,  and  at  and  below  its  mouth  the  alluvial  banks  of  the 
river  are  composed  to  a  considerable  extent  of  stratified  gravel,  the 
pebbles  of  which  consist  of  light  gray  Odanah  (Upper  Pierre)  .shale,  odanah  shale, 
which  has  been  washed  out  of  this  valley.  These  gravels  are  the 
first  indication  seen  on  the  river  of  the  presence  of  Odanah  shale  on 
the  adjoining  higher  land.  The  shale  is  mixed  with  many  very  per¬ 
fect  shells  of  Unios,  pieces  of  bufialo  bones,  ifec. 

A  short  distance  below  Skunk  Creek  several  exposures  of  Pierre  Millwood 
(Millwood)  shales  wei’e  seen  in  the  banks,  but  it  is  not  until  the  village 
of  Millwood  is  reached,  five  miles  south  of  the  limit  of  the  map  which  Millwood, 
accompanies  this  report,  that  a  good  section  can  be  obtained.  Here 
the  Manitoba  and  North-western  Railway  crosses  the  valley,  and 
its  many  deep  cuttings  show  in  all  more  than  200  feet  of  a  very 
homogeneous  dark-greenish  gray  clay  shale  with  nodules  of  calcare¬ 
ous  ironstone.  Some  of  these  nodules  show  cone  in  cone  structure, 
and  others  contain  such  typical  Pierre  fossils  as  Scaphites  nodos'ns,  var. 
qimdrangularis,  Lucina  occidentaJis,  Jiaculites  com2:>ressus,  Pteria 
linguiformis,  Inoceramus  tenuilineatus,  I.  Sagensis,  var.  d^ehrascensis 
yucxda  sp.,  Dentalium  gracile  1.  elytron  of  Hylohiites  cretaceus  and 
fragments  of  fishes. 
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The  lower  part  of  the  bank  is  covered,  but  probably  consists  of 
similar  shale,  and  a  well  dug  by  the  railway  on  the  flat  to  a  depth  of 
100  feet,  is  said  to  have  passed  to  the  bottom  through  similar  shale 
to  that  in  the  bank.  This  would  give  a  thickness  of  .350  feet  of  Lower 
Pierre  (Millwood)  shales. 

The  bed  of  the  river  at  Millwood  is  1,309  feet  above  the  sea. 

West  of  the  valley,  along  the  railway  track,  the  wells  dug  by  the 
railway  company  give  some  interesting  sections. 

At  Harrowby,  just  on  the  top  of  the  west  bank,  the  surface  is 
1,593  feet  above  the  sea,  and  a  well  has  been  dug  on  a  high  alluvial 
plain  or  terrace  that  extends  from  half  a  mile  to  a  mile  back  on  both 
sides  of  the  river.  It  is  100  feet  deep ;  the  upper  eight  feet  passes 
through  stratified  sand,  and  the  remaining  ninety-two  feet  through 
dark  gray  Millwood  shales  holding  large  round  and  dumb-bell  shaped 
concretions  of  ironstone.  Seven  miles  further  west,  near  the  crossing 
of  the  old  Ellice  and  Pelly  trail,  the  surface  is  1,640  feet  above  sea 
level,  and  a  well  was  dug  163  feet  entirely  through  gray  till,  to  a  bed 
of  gravel  from  which  a  plentiful  supply  of  water  was  obtained.  The 
till  holds  many  pebbles  and  small  boulders  of  gneiss  and  limestone, 
most  of  which  are  more  or  less  polished  and  striated. 

At  Langenburg,  where  the  surface  is  1,681  feet  above  the  sea  level, 
a  well  was  dug  to  a  depth  of  175  feet,  the  log  stating  that  165  feet 
was  through  clay  and  ten  feet  through  sand.  The  material  around 
the  mouth  of  the  well  was  examined,  and  found  to  be  a  bluish  clay, 
apparently  mostly  derived  from  the  Millwood  shales.  It  is  mixed  with 
small  pebbles,  and  a  few  boulders  of  gneiss  and  limestone,  the  latter  of 
which  are  beautifully  polished  and  striated. 

At  Churchbridge,  where  the  elevation  is  1,740  feet,  a  well  six  feet  in 
diameter  was  dug  to  a  depth  of  267  feet.  The  following  is  the  log  as 
received  from  G.  H.  Webster,  C.E.,  engineer  of  the  railway  : 


Description  of  material  passed  through. 

Thickness 

of 

bed. 

Depth  of 
bottom 
of  bed 
from 
surface. 

Height 

above 

sea. 

1  Sandy  loam . 

8 

8 

1,732 

2.  Clay,  with  gravel  and  small  stones . 

12 

20 

1,720 

3.  Gray  sand . 

2 

22 

1,718 

4.  Rocks  and  clay,  about  all  rocks . 

3 

25 

1,715 

5.  Blue  olav  and  small  stones. 

32 

1  7nfi 

6.  Gray  sand . 

1 

33 

1,707 

7.  Soft  blue  clay  with  layers  of  sand  1  inch 

thick  about  every  2  feet.  No  pebbles  or 

boulders . . 

234 

267 

1,473 
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In  bed  No.  5  water  was  obtained  at  thirty  feet,  rising  one  foot  in 
twelve  hours. 

In  No.  7  small  springs  of  water  were  struck  at  eighty  and  250  feet. 

At  a  depth  of  200  feet  a  well  preserved  piece  of  wood  six  inches  in 
length  was  found,  and  has  been  described  by  Prof.  D.  B.  Penhallow  as 
a  new  species  of  larch  under  the  name  Larir.  Chti,rchhridgensit>.* 

The  same  species  was  also  found  in  southern  Manitoba  in  post-glacial 
deposits. 

This  well  has  not  been  visited  by  the  writer,  but  the  beds  from  2  to 
5  would  appear  to  be  quite  certainly  glacial  till,  while  No.  7  would 
appear  to  be  a  great  thickness  of  inter-glacial  (or  possibly  pre-glacial) 
clays  which  have  been  deposited  in  a  valley  or  lake  basin,  before  the 
final  advance  of  the  ice  which  distributed  the  uppermost  till,  and 
striated  the  surfaces  of  the  boulders  imbedded  in  the  lower  till. 

A  deposit  of  similar  age  is  shown  in  the  railway  cuttings  on  the  Bird  Tail 
east  side  of  the  valley  of  Bird  Tail  Creek,  where  twenty-fiv^e  feet  of  Creek, 
stratified  sand  and  gravel  is  overlaid  by  twenty-five  feet  of  unstratified 
till  with  striated  pebbles  and  boulders. 

At  Russell,  a  terminus  of  the  Manitoba  and  North-western  Railw'ay,  Kussell. 
six  miles  east  of  the  Assiniboine,  and  1,830  feet  above  the  sea,  the 
country  is  all  thickly  covered  with  drift.  A  well  half  a  mile  south  of 
the  station  was  dug  through  100  feet  of  light  gray  till,  in  which  were 
some  polished  and  striated  boulders  of  gneiss  2x4  feet  in  diameter. 

400  yards  further  east  in  a  light  rise,  the  till  was  but  a  few'  feet  in 
depth,  below  which  the  light  gray  Odanah  shales  were  met  wdth. 

At  Dr.  Barnardo’s  farm,  three  miles  W.S.W.  of  Russell,  and  at  about  Barnardo 
the  same  elevation,  a  well  has  been  dug  170  feet  through  the  light 
gray  Odanah  shales  to  the  top  of  the  soft  dark  Millwood  shales.  This 
would  place  the  base  of  the  Odanah  series  here  at  an  elevation  of 
about  1,660  feet  above  the  sea.  The  surface  is  irregularly  undulating, 
and  here  and  there  are  ridges  of  gravel,  often  interstratified  wdth  till, 
which  have  probably  been  formed  beneath  the  ice  of  the  great  glacier 
of  the  Assiniboine  valley. 


» 


*A  new  species  of  Larix  from  the  Interglacial  of  Manitoba.  By  D.  P.  Penhallow 
Am.  GeoL,  Vol.  IX.  p.  368,  June,  1892. 
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DESCRIPTIVE  GEOLOGY. 

The  geological  terraiies  referred  to  in  this  and  the  preceding  chap¬ 
ter  are  shown  in  descending  order  in  the  following  scheme  : — 

Recent. 

Post-Tertiary — 

Champlain. 

Glacial. 

Cretaceous — 

Pierre. 

Odanah. 

Millwood. 

Niobrara. 

Benton. 

Dakota. 

Devonian — 

Upper  Devonian  or  Manitoban. 

Middle  Devonian  or  AVinnipegosan. 

Lower  Devonian,  covered  or  absent. 

Silurian — 

Niagara. 

Fuller  descriptions  of  these  terranes  are  given  in  the  succeeding 
chapter  on  Systematip  Geology. 


SASKATCHEWAN  RIVER. 

A.scending  the  Saskatchewan  River  from  the  point  where  it  empties 
into  the  west  side  of  Lake  AVinnipeg,  the  banks  for  a  short  distance 
are  low-,  but  they  almost  immediately  rise  to  a  height  of  fifteen  feet  and 
maintain  this  height  up  to  the  foot  of  the  rapids  at  a  distance  of  two 
miles  and  a  half  from  the  lake.  They  are  generally  sloping  and  covered 
with  grass,  but  they  appear  to  be  composed  entirely  of  a  light 
yellowish-gray  till,  while  the  little  beach  at  the  foot  of  the  abruptly  slop¬ 
ing  bank  is  strewn  with  many  irregular  fragments  of  white  limestone. 

J ust  above  the  Hudson’s  Bay  Company’s  post,  on  the  west  bank  of 
the  river,  an  old  abandoned  channel  joins  the  main  course  of  the  stream. 
It  varies  considerably  in  width,  from  a  quarter  of  a  mile  at  its  mouth  to 
about  200  yai'ds  a  mile  further  to  the  south,  where  it  again  joins  the 
main  channel  of  the  ri\  er.  At  this  latter  point  its  bed  was  live  feet 
above  the  level  of  the  surface  of  the  river  in  August,  1890.  A  short 
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distance  from  the  upper  end  of  the  channel  a  small  stream  begins  to 
flow  down  the  channel,  and  after  babbling  through  and  among  the 
irrearular  angular  stones  with  which  its  floor  is  covered,  falls  into  the 
bay  at  its  mouth.  In  seasons  of  flood  some  of  the  water  of  the  j-iver 
is  said  still  to  flow  down  this  channel.  Its  banks  are  from  forty  to 
fifty  feet  high,  but  are  throughout  covered  with  trees  or  deciduous 
plants. 

On  the  east  side  of  the  old  island,  which  is  cut  off  by  this  aban¬ 
doned  channel  from  the  high  land  to  the  west  of  it,  the  river  is  in  some 
places  still  cutting  down  its  bank.  At  one  place,  a  few  hundred  yards 
below  the  head  of  the  old  channel,  a  low  exposure  of  Niagara  lime¬ 
stone  is  seen  close  to  the  edge  of  the  river,  rising  at  its  highest  point 
to  two  feet  above  the  water.  Its  bedding  is  essentially  horizontal,  and  its 
surface  is  smooth  and  glaciated  with  strongly  marked  parallel  grooves 
bearing  S.  2°  W. 

The  rock  consists  of  a  brecciated  magnesian  limestone,  the  pebbles  Niagara 
in  which  are  milk-white,  very  compact,  though  rather  soft,  and  highly 
argillaceous,  breaking  with  a  vitreous  fracture.  The  matrix,  which 
is  much  harder  but  less  compact,  and  often  slightly  porous,  is 
yellowish-gray,  and  breaks  with  a  stony  fracture.  The  rock  is 
rather  thinly,  but  irregularly  bedded,  and  along  the  edge  of  the  water 
weathers  to  a  light  yellow,  while  the  upper  part  away  from  the  water 
weathers  to  bluish-gray.  No  fossils  were  found  in  this  band. 

A  little  further  south  on  the  same  side  of  the  island  a  scarped  and  Pleistocene 
springy  bank  thirty-five  feet  high  shows  the  section  of  the  Pleistocene 
deposits  represented  on  the  following  page.  The  face  of  the  upper 
portion  of  the  cliff  weathers  to  a  milk  white.  The  line  between  the 
upper  till  and  the  stratified  clay  is  not  very  sharp,  the  one  appearing 
to  merge  almost  imperceptibly  into  the  other,  while  the  pebbles 
become  larger  and  fewer  in  descending  to  where  the  clay  is  more 
distinctly  stratified.  The  sand  below  the  clay  is  very  fine  at  the  top, 
and  passes  downwards  into  a  fine  gravel.  The  lowest  bed  of  till  is 
partially  covered  with  debris,  but  both  the  top  and  bottom  were 
clearly  seen. 


10 
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Section  of  Pleistoceixe 
at  Grand  Rapids  . 


35 


iS 


5 


unstra/ified'  moderxUefy 
hard' €ind  compact  all j  with  ma^tp 
irreffzdar pehtUfT  and  boiJdetvof 
li^ht  yellow  lnncsta?ic  -  and.  o/  few 
of  ^neisiF . 


Z^ht  grey  hor^onlal-clny  unlw 
Iduc  bandf  of  sand-  and-  vet'p  in- 
re^idar  pebbles  of  Uniestor/j’ . 


dran-ffe  horizontal  sand,  fine- 
above.  ,  coarse,  below . 


Light  bluish  grey  hard  unstrat 
ified  till  with  pebbles 

_  .  Water  level- 


A  considerable  How  of  water  rises  from  the  band  of  sandstone,  and 
the  bank  below  it  is  generally  covered  tvith  debris  consisting  largely  of 
angular  fragments  of  limestone,  much  of  which  is  derived  from  close  at 
hand. 

The  rest  of  the  west  bank  of  this  old  island,  with  the  exception  of 
the  low  outcrop  of  Niagara  limestone  mentioned  above,  is  covered 
with  debris  from  these  surface  deposits,  and  boulders  and  pebbles  are 
scattered  along  the  edge  of  the  water.  One  very  large  boulder  of 
limestone,  fifteen  feet  in  length,  is  lying  in  place  on  the  glaciated 
surface  of  the  limestone,  still  partly  imbedded  in  the  bottom  of  the 
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till.  It  is  strongly  glaciated,  its  sides  being  everywhere  scored  with 
strife. 

Following  the  north  bank  of  the  river  above  the  upper  end  of  the  Pentanierus 
old  channel  to  the  first  prominent  point,  a  thick-bedded  buff-coloured 
dolomite  crops  out  at  the  edge  of  the  water,  holding  a  large  number  of 
Pentamerus  decussatus,  and  then  crossing  to  the  south  side  of  the 
river,  in  a  direction  25°  south  of  east  the  Pentamerus  band  is  again 
seen  with  a  thickness  of  two  feet.  It  is  exposed  at  the  top  of  a  little 
cliff,  and  is  underlaid  by  nine  feet  of  whitish  moderately  thin-bedded 
unfossiliferous  dolomite.  One  foot  at  the  bottom  is  more  yellowish 
and  a  little  thicker  bedded  than  the  rest.  The  brecciated  zone  is 
not  seen,  but  is  doubtless  but  little  below  the  beds  seen  in  this  cliff. 

In  the  Pentamerus  band  at  the  top  of  the  exposure  Pentamerus 
decussatus  is  very  abundant,  and  the  following  other  fossils  are  found 
associated  with  it,  viz. :  Favosites  Ffiagarensis,  Alveolites  Niagarensis, 

Lyellia  pajnllata  1  Holy  sites  catenulatus,  Orthis  sp.,  Euomphalus  sp. 

Following  up  the  south  bank  of  the  river  for  a  quarter  of  a  mile,  the 
Pentamerus  band,  which  has  a  total  thickness  of  from  three  to  four  feet, 
disappears  beneath  the  level  of  the  water,  and  the  cliff  dies  away  and 
leaves  a  willow  flat  that  may  be  the  lower  end  of  an  old  channel  on 
the  south  side  of  the  river.  In  one  place,  however,  east  of  this  flat  the 
Pentamerus  band  is  overlaid  by  three  feet  of  white  moderately  thin- 
bedded  limestone.  Continuing  to  ascend  the  course  of  the  stream,  soft 
yellow  or  white  argillaceous  limestones  are  occasionally  exposed  on  both 
banks  up  to  within  a  short  distance  of  the  foot  of  the  old  portage. 

It  is  diflicult  to  give  an  exact  section  of  these  beds,  as  where  they  are 
unprotected  by  overlying  harder  rocks  they  have  been  more  or  less 
completely  removed  during  Pleistocene  times,  and  where  so  protected 
the  foot  of  the  cliff  is  buried  in  a  talus  of  angular  fragments  from  the 
dolomite  above.  They  would  appear  to  be  from  forty  to  fifty  feet  thick.  Section  below 
and  the  following  is  the  ascending  section  as  seen,  the  width  of  the  portage, 
first  gap  being  uncertain. 

Three  feet  of  white  moderately  thin-bedded  limestone  (mentioned  above). 

Ten  ?  feet  covered. 

Eight  feet  of  a  soft  light  yellow  argillaceous  limestone,  generally  porous  and 
containing  a  large  number  of  impressions  of  salt  crystals.  In  places  the  bedding 
is  moderately  even  and  horizontal,  but  generally  it  is  hardly  discernable  and  the 
rock  breaks  into  very  irregular  lumpy  pieces.  Lying  on  the  shore,  and  apparently 
derived  from  this  band,  are  some  nodules  of  marcasite,  and  red  masses  of  iron¬ 
stone. 

Fossils  are  not  plentiful  on  the  south  side  of  the  river  where  this  band  is  best 
exposed,  but  a  low  exposure  on  the  north  bank  that  seems  to  be  a  continuation 
of  that  on  the  south  bank  contains  Strophomena  acanthoptera,  Leptocoelia  and 
Leperditia.  • 
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Six  feet  covered. 


Section  below 
old  portage. 


Dolomites. 


Fifteen  feet  of  a  thin-bedded  white  horizontal  chalky  limestone,  in  places 
argillaceous,  very  light  and  breaking  regularly  when  struck  with  the  hammer. 
It  has  a  more  or  less  granular  structure,  occasionally  approaching  a  sandstone  in 
appearance.  One  bed  near  the  top  was  strongly  ripple  marked,  and  on  the  edges 
of  slabs  broken  from  this  bed  the  action  of  the  water  that  covered  these  ripple 
marks  is  seen  to  have  extended  down  from  an  eighth  to  a  ciuarter  of  an  inch,  and 
to  be  defined  by  a  moderately  even  horizontal  line.  A  thin  band  a  few  feet  below 
the  top  was  found  to  contain  a  considerable  number  of  fossils,  among  which  the 
following  have  been  recognized  -.—Favodte-'s  Niagarendx,  LeptoccMa  sp., 
Rhynchondla,  sp.,  Pterima  avicidoidea?,  Pleurotomariaoccideiix?,  Pleiirotornaria, 
sp.,  Orf^ocera.s' sp.,  Gomphocerax  parvulum,  Leperditia  aeca,  and  L.  Hidngeri, 
vars.  egena  and  fahidina. 

The  white  Lower  Niagara  limestone  is  sharply  overlaid  by  a  hard, 
tough,  light  yellowish  dolomitic  limestone,  rather  indistinctly  bedded. 
It  is  generally  clearly  fragmental,  and  towards  the  base  contains  a  large 
number  of  impressions  of  salt  crystals.  Fossils  appear  to  be  moderately 
plentiful,  but  they  are  very  difficult  to  break  out  and  consequently  few 
were  collected.  Crinoid  stems  are  very  abundant,  and  with  them  were 
I  nvosites  Gothlandica,  Zcipdiventxs  sp.,  and  Stroplioinenn  ncanthoptevci. 

This  crinoidal  limestone  has  a  total  thickness  of  ten  feet  and  grades 
up  into,  and  is  overlaid  by  from  twenty  to  thirty  feet  of  a  hard  brittle 
yellow  dolomite,  everywhere  evenly  bedded  and  often  breaking  into 
thin  slabs.  The  only  distinct  fossil  is  a  large  Stromatoporoid,  which 
occurs  most  abundantly  in  the  upper  strata  and  often  gives  the  sur¬ 
face  the  appearance  of  many  closely  adjoining  low  domes.  The  rock 
is  much  jointed  and  breaks  with  a  smooth  porcellanous  fracture. 


These  dolomitic  limestones  form  the  sides  of  the  gorge  through  which 
the  Saskatchewan  flows  at  the  Grand  Rapids,  standing  in  abrupt  cliffs 
Gorge  at  that  often  overhang  the  torrent  below.  On  the  south  side  the  foot  of 
^  the  cliff  is  in  places  piled  with  a  talus  of  angular  fragments,  while  on 
the  north  side  it  descends  abruptly  into  the  water. 

At  the  upper  end  of  the  rapids  these  compact  dolomitic  limestone  are 
overlaid  by  a  porous  yellow  dolomite,  generally  in  moderately  thin  but 
uneven  beds,  and  containing  many  impressions  of  salt  crystals.  No 
fossils  were  obtained  here,  but  on  the  tramway  similar  rock  is  exposed 
at  a  number  of  places  near  the  top  of  the  grade,  and  at  heights  rising 
Tramway.  forty  feet  above  the  level  of  the  top  of  the  compact  dolomite  at  the 

head  of  the  rapids.  It  here  contains  Lyellia  papillata  ?  and  several 
other  species  of  corals,  with  some  large  Stromatoporoids.  It  is  here  best 
exposed  in  a  cut  through  two  gravel  ridges  on  the  brow  of  a  long  slope 
facing  towards  the  east. 

About  half-way  across  the  tramway  a  slight  surface  outcrop  exposes 
two  feet  of  horizontal,  gray,  white-weathering,  thick-bedded,  tough  but 
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rather  porous  dolomitic  limestone,  and  immediately  adjoining  is  a 
coarse  breccia,  in  which  the  pebbles  are  derived  from  the  adjoining 
rock,  while  the  matrix  is  dolomite  containing  a  large  quantity  of 
coarse  well-rounded  quartz  sand.  It  would  appear  probable  from  its 
very  local  occurrence  that  this  is  a  fault  breccia,  in  which  case  the 
origin  of  the  sand  is  an  interesting  question,  as  the  only  sands  of 
the  same  character  known  in  the  region  are  the  St.  Peter’s  Sandstone 
below  the  Trenton,  and  the  Dakota  Sandstone  at  the  base  of  the  Cre¬ 
taceous,  though  the  nearest  point  at  which  the  latter  terrane  has  been 
actually  observed,  lies  seventy-five  miles  to  the  south-west. 

As  will  be  seen  by  referring  to  page  182,  a  somewhat  similar  breccia 
occurs  at  Point  Wilkins,  on  the  west  side  of  Dawson  Bay,  the  sand  in 
which  has  undoubtedly  been  derived  from  the  base  of  the  Cretaceous. 

As  the  sand  is  much  more  likely  to  have  run  down  from  above,  rather 
than  to  have  been  squeezed  up  from  below,  its  presence  here  may 
denote  the  former  existence  of  the  Dakota  Sandstone  previous  to  the 
weariiig  back  by  erosion  of  the  great  Manitoba  escarpment. 

Ascending  the  river  from  the  upper  end  of  the  tramway,  the  banks  River  above 
are  at  first  low,  or  rise  in  cliffs  of  glacial  and  alluvial  deposits,  but  at  a  Grand  Rapids 
distance  of  two  miles  and  thi’ee-quarters,  Niagara  limestone  again 
makes  its  appearance  on  both  banks  of  the  stream.  On  the  north  side 
it  is  a  thin-bedded,  yellowish-gray,  compact,  dolomitic  limestone  very 
like  the  beds  at  the  Grand  Rapids,  and  like  in  them,  the  surface  rises 
in  little  low  domes,  probably  from  the  presence  of  large  Stromatoporoids. 

On  the  south  bank  is  a  cliff  eight  feet  in  height  of  an  orange-gray 
dolomitic  limestone,  both  thin  and  thick -bedded.  It  is  very  hard  and 
compact,  many  of  the  loose  slabs  ringing  sharply  when  struck  with  the 
hammer. 

Half  a  mile  further  up  the  river  a  little  cliff  six  feet  in  height  projects  Roche-rouge. 
into  the  stream,  and  the  water  rushes  past  its  base  with  consider¬ 
able  velocity.  Its  top  is  a  small  open  meadow  covered  with  grass  and 
strawberry  vines.  It  is  composed  of  horizontal,  hard,  compact,  resonant 
dolomitic  limestone,  mostly  in  beds  from  half  to  three-quarters  of  an 
inch  in  thickness.  Towards  the  bottom  the  rock  is  rather  thick-bedded, 
not  so  compact  and  contains  Stromatoporoids,  Leperditiie  and  other 
fossils.  The  weathered  surface  is  generally  white,  but  a  new  fracture 
is  buff,  and  where  it  has  been  heated  by  forest  fires  it  is  a  bright 
red.  The  fracture  is  generally  stony,  but  in  some  of  the  larger  pieces 
cut  by  veins  of  calcite  it  is  conchoidal. 

For  the  next  half  mile  the  shore  is  composed  of  similar  rock,  in 
places  rising  into  little  cliffs,  and  in  other  places  forming  a  wide  flat, 
strewn  with  angular  fragments  torn  off  by  the  ice. 
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One  bed  was  found  to  contain  a  great  number  of  cavities  out  of 
which  salt  crystals  had  been  dissolved.  The  salt  has  originally  com¬ 
posed  about  a  sixth  of  the  mass  of  this  bed. 

Another  stratum,  which  is  often  quite  red,  contains  a  great  number 
of  specimens  of  Isochilina  grandis,\'&v.latiinarginata,  with  an  occasional 
example  of  Leperditia  phaseolus,  along  with  crinoid  stems,  Leptocoelia 
sp.,  and  the  tail  of  a  Dahnanites?  In  contiguous  beds  were  found 
Stromatopora  ?  sp.,  Zaphrentis  sp.,  Favosites  G othlandica,  Favosites 
Niagarensis,  Alveolites  Niagarensis,  Lyellia papillata  .?and  Strophomena 
acanlhoptera. 

A  short  distance  further  up  the  stream  a  low  cliff,  half  hidden  by 
the  woods  along  the  shore,  shows  at  the  bottom  compact  thin-bedded 
dolomite  similar  to  the  last,  overlaid  by  seven  feet  of  thick-bedded 
yellow  porous  dolomite,  weathering  with  a  rough  pitted  face.  The 
rock  is  brought  up  by  a  very  light  anticline  in  the  centre  of  which  six 
feet  of  the  thin-bedded  dolomites  are  exposed. 

The  bank  of  the  river  north  of  Roche  Rouge  Rapids  is  an  abrupt 
cliff  ten  to  fifteen  feet  high,  and  appears  to  be  composed  chiefly  of 
white  till  with  boulders,  with  a  narrow  ledge  of  limestone  close  to  the 
edge  of  the  water. 

At  the  foot  of  Cross  Lake  Rapids  a  rather  conspicuous  point  pro¬ 
jects  from  the  south  bank  and  forms  a  cliff  150  yards  long  and  ten 
to  fourteen  feet  high.  The  limestone  composing  it  is  practically 
horizontal.  Four  feet  at  the  bottom  is  a  compact  hard  yellowish-gray 
dolomitic  limestone  in  thin  regular  beds,  and  this  is  overlaid  by  ten 
feet  of  a  thicker  and  less  evenly  bedded  dolomitic  limestone.  The 
upper  four  feet  of  this  latter  bed  weathers  with  a  moderately  even  face. 
The  lower  six  feet,  lying  above  the  slaty  dolomite,  is  very  uneven  in 
texture,  having  compact  streaks  through  it,  while  much  of  it  is  soft 
and  rotten,  and  generally  of  a  lighter  colour  than  the  rest ;  it  weathers 
with  a  very  rough  face  and  often  has  the  appearance  of  a  conglomerate 
on  account  of  the  presence  of  many  nodules  that  when  broken  show 
the  structure  of  Favosites  or  Stromatopora. 

This  nodular  band  contains  a  considerable  number  of  fossils,  of  which 
the  following  have  been  recognized  :  Stromatopjora  ?  sp.,  Calapoecia  sp., 
Zaphrentis  Racinensis?,  Cyathoxonia  Wisconse7isis  ?,  Favosites 
Gotldandica,  Favosites  Niagarensis,  Alveolites  Niagarensis,  Halysites 
catemdatus,  Lyellia  papildata  ?  crinoid  stems,  apolyzoon,  Trernatospira, 
foi'inosa  .  Mmrhisonia  sp.,  Pleurotoraaria  Hoyi?,  Orthoceras  sp., 
Isochilina,  sp. 

At  the  upper  end  of  Ci’oss  Lake  Rapids,  where  the  river  flows  out 
of  Cross  Lake,  a  very  similar  cliff  forms  a  prominent  feature  on  the 
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south  shore.  It  consists  of  horizontal  buff-coloured,  doloniitic  limestone, 
the  top  beds  of  which  are  thick,  compact,  and  very  hard,  while  four  feet 
at  the  bottom  are  very  soft,  like  the  upper  beds  at  the  foot  of  the 
rapids.  The  harder  beds  contain  a  few  imperfectly  preserved  fossils, 
and  also  some  large  and  regularly  preserved  casts  of  single  crystals  of 
salt. 

On  the  south  shore  of  Cross  Lake  there  are  many  little  cliffs  of  Cross  Lake, 
apparently  similar  limestone.  One  of  these,  near  the  west  side,  was 
found  to  consist  of  four  feet  of  thick-bedded  yellowish,  rotten,  doloniitic 
limestone  similar  to  that  at  the  last  rapids,  and  containing  a  few  fossils 
such  as  Stromato'pora'i  sp.,  Favosites  Niagarensis,  crinoid  stems,  Stro- 
phomena  acanthoptera,  &c.  It  is  underlaid  by  compact  thinner-bedded 
dolomitic  limestone  apparently  holding  no  fossils. 

At  Demi-charge  Rapid  similar  hard  dolomite  forms  low  cliffs  on 
both  banks,  and  just  above  the  rapid  a  cliff  on  the  south  shore  rises 
to  a  height  of  from  fitteen  to  twenty  feet,  composed  throughout  of 
light  yellowish-gray  horizontal  dolomitic  limestone,  both  thick  and 
thin-bedded,  and  generally  hard  and  compact.  The  only  fossil  seen 
was  the  common  Stropliomena.  A  little  higher  up  the  river  a  cliff 
eight  feet  high  faces  the  stream,  above  which  is  a  terrace,  apparently 
an  old  shore  line,  extending  back  to  the  foot  of  a  cliff  twelve  feet 
high,  and  now  overgrown  with  trees.  The  foot  of  the  lower  cliff 
is  strewn  with  sharp  angular  fragments  broken  from  its  face.  The 
bottom  bed  is  filled  with  shot-like  concretions,  which  weather  into 
little  pits. 

On  the  west  side  of  a  small  lake-like  expansion  about  a  mile  and  a 
half  further  up  the  stream,  a  very  similar  hill  is  seen  with  a  cliff  ten 
feet  high  facing  the  water,  and  another  cliff  rising  ten  feet  higher 
behind  a  terrace  in  the  poplar  woods.  The  rock  at  the  bottom  is  a 
thin-bedded  dolomitic  limestone,  above  which  is  a  thick-bedded,  rotten, 
dolomitic  limestone,  and  this  again  is  overlaid  by  a  harder  compact 
evenly  bedded  dolomitic  limestone.  Some  of  the  middle  beds  contain 
a  few  fossils  such  as  Stropliomena  acanthoptera,  Rhynchonella,  Lejj- 
toceelia,  &c. 

Also  at  the  north-east  point  of  land  below  “  the  Narrows  ”  low  cliffs  The  Narrows, 
of  similar  thin-bedded  dolomitic  limestone  occupy  the  shore  for  several 
hundred  feet. 

South-westward  from  “  the  Narrows,”  which  is  accounted  as  the  Cedar  Lake, 
eastern  extremity  of  Cedar  Lake,  a  gradually  widening  arm  extends 
for  twelve  miles  to  the  main  body  of  the  lake.  It  is  dotted  with  many 
beautiful  rocky  islands,  and  while  the  north  shore  is  generally  low  and 
wooded,  the  south  shore  rises  in  many  places  in  prominent  cliffs  from 
fifteen  to  twenty-five  feet  in  height.  * 
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Roeky  islands.  The  rock  on  both  the  islands  and  the  shore  is  very  much  the  same 

throughout,  consisting  of  light  yellow,  very  hard  and  compact  dolo- 
mitic  limestone  varying  greatly  in  the  thickness  of  the  beds.  The 
base  of  the  cliff  is  generally  covered  with  a  pile  of  large  angular  blocks 
fallen  fi’om  the  thicker  beds  towards  the  top.  The  summits  of  the 
cliffs  are  generally  level,  but  do  not  show  glacial  striae,  as  they  have 
evidently  been  eroded  by  meteoric  agencies,  while  some  of  the  rocky 
islands  that  rise  but  a  very  few  feet  above  the  water,  and  from 
whose  surface  the  till  has  probably  been  very  lately  removed,  show 
beautiful  glacial  striie  bearing  S.  18°  W.  Very  few  fossils  were  found 
in  these  rocks,  the  only  one  that  was  recognized  being  the  common 
Strophomena  acanthoptera. 

From  Rabbit  Point  westward,  the  south  shore  alone  was  examined, 
Fort  Island,  and  no  Palaeozoic  rocks  were  seen  between  that  point  and  Fort  Island. 

At  the  north  point  of  this  island  a  little  vertical  cliff  six  feet  high, 
composed  of  horizontal  light  orange-yellow  porous  dolomite  in  heavy 
even  beds,  rises  from  the  edge  of  the  water.  It  contains  a  considerate 
number  of  fossils,  of  which  the  following  were  collected  :  Cyathaxonia 
Wisconsinensis  1  Zaphrentis  JRacinensis  ?  Omphyma  ?  sp..  Alveolites 
A  iagarensis,  Holy  sites  catenulatus,  Strophomena  acanthoptera^  Lep- 
tocmlia?  sp.,  Meristellal  sp.,  Trematospiral  sp.,  Orthoceras  sp.,  and 
Leperditia  Whiteavesii. 

Vest  shore  of  From  Fort  Island  westward  many  of  the  islands  around  the  mouth 
Cedar  Lake,  Saskatchewan,  as  well  as  points  on  the  shore,  both  to  the  north 

and  south,  are  composed  of  similar  dolomite.  On  a  prominent  point 
projecting  from  the  south  shore,  the  rock  is  a  light  coloured  dolomite, 
yellow  in  places  where  it  is  much  acted  on  by  the  water.  In  some 
places  it  is  thin-bedded  and  almost  slate-like,  but  generally  the  struc¬ 
ture  is  concretionary  on  a  large  scale,  so  that  the  surface  has  a  mam- 
millated  appearance,  the  domes  being  from  six  to  twelve  feet  in  diameter, 
and  in  them  the  thin-bedding  is  lost  and  the  rock  becomes  somewhat 
porous.  They  inclose  such  fossils  as  Favosites  Niagarensis  1,  Hal y sites 
catenulatus,  Strophomena  acanthoptera,  Rhynchonella  altiplicata  ?, 
Atrypa  reticularis,  Folytropis,  sp. 

The  shore  is  hei’e  piled  with  great  angular  blocks  from  three  to  four 
feet  in  thickness  that  have  evidently  been  broken  from  a  bed  just 
below  the  level  of  the  water  and  piled  up  into  their  present  position 
by  the  ice. 

Chemahavvin.  Chemahawin,  where  the  Hudson’s  Bay  Co.  have  a  trading  post, 
was  the  most  westerly  point  on  the  Saskatchewan  River  reached  by 
the  expedition.  In  its  immediate  vicinity  from  eight  to  ten  feet  of 
horizontally  bedded  dolomite  outcrops  on  the  bank.  It  is  generally 
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light  gray,  and  sometimes  compact,  but  it  is  often  yellow  and  porous, 
and  is  throughout  very  thick-bedded.  A  careful  search  revealed  the 
presence  of  such  fossils  as  Favosites  Gotldandica,  Favosites  Niagarensis, 

Alveolites  Niagarensis,  Halysites  catemdatibs,  Strojdiomena  acanthoptera, 
Leptoccelia,  sp.,  Orthoceras  sp.,  Illeenus  sp.,  and  Leperditia  Whiteavesii. 

Leaving  Cedar  Lake  at  its  south-western  angle,  a  winter  trail, 
known  as  the  Western  Mossy  Portage,  leads  through  a  thinly  wooded 
tamarack  swamp  on  a  gently  rising  plain  to  the  shore  of  Lake  Winni- 
pegosis. 

Lake  Winnipeoosis. 

Following  the  shore  eastward,  no  Palajozoic  rocks  are  seen  up  to  the 

north-east  angle  of  the  lake,  but  on  the  north-west  point  of  Ami 

Island  flat-lying  and  thin-bedded  yellowish  magnesian  limestone  of 

Niagara  age  is  seen  for  the  first  time.  Following  the  shore  of  the 

island  this  limestone,  which  is  at  first  slightly  porous,  becomes  hard, 

thin-bedded  and  flint-like,  and  the  bedding  becomes  wavy.  In  places  North-east 

•  slior0» 

it  contains  large  nodules  of  gray  chert.  Probably  from  ten  to  fifteen 
feet  of  rock  in  all  is  exposed  on  this  island.  It  contains  a  consider¬ 
able  number  of  species  of  fossils  among  which  Strophomena  acanthoptera 
is  the  most  abundant,  while  Pterinea  sp.,  Grammysia  ?  sp.,  2hir- 
chisonia  sp.,  and  Plen,roto)naria  1  sp.,  also  occur. 

East  of  Ami  Island  the  beach  is  flat  and  sandy,  but  generally  Long  Point 
scattered  over  with  fragments  of  dolomite.  Some  of  these  are  Silurian  P®nirisula. 
and  doubtless  of  more  or  less  local  origin,  while  others  are  Devonian; 
and  contain  such  typical  fossils  as  Stringocejdialus  Burt  ini. 

These  are  evidently  transported  masses,  and  as  the  direction  of  Boulders. 

glacial  transportation  is  from  N.  20°  E.,  as  shown  by  glacial  grooves 

and  strise  in  the  immediate  vicinity,  they  would  prove  the  existence  of 

the  Stringocephalus  dolomite  in  the  unknown  area  between  this  point 

and  the  south  end  of  Cross  Lake  during  the  latest  glacial  times,  and 

it  is  not  improbable  that  an  outlier  of  this  dolomite  still  exists,  and 

forms  a  capping  to  the  high  land  seen  in  that  direction.  On  Ami 

Island  boulders  of  the  Pentamerus  band  in  the  Niagara  series  are  also 

found,  having  been  brought  from  the  same  direction,  and  with  them 

are  small  rounded  masses  of  white  sandstone  holding  nodules  of  Mar-  ^odules  of 

°  .  -r  ,  Marcasite. 

casite.  These  are  similar  to  the  nodules  found  on  Pemican  Island 
described  on  page  169,  and  like  them  are  not  improbably  derived 
from  an  outlier  of  Dakota  sandstone  in  the  immediate  vicinity.  In 
view  of  the  fact  that  Marcasite  readily  undergoes  decomposition  into 
soluble  sulphate  of  iron,  which  wmuld  soon  be  washed  away  by  the  waves 
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it  would  appear  that  these  nodules  have  only  recently  been  .shoved  up  on 
the  beach,  and  could  not  have  been  transported  from  the  north  so 
long  ago  as  the  glacial  age.  We  must,  therefore,  infer  that  a  small 
outlier  of  Dakota  sandstone  exists  beneath  the  level  of  the  water  on 
the  south  side  of  this  island,  and  that  it  has  been  protected  from 
destruction,  at  the  time  when  the  Laurentide  glacier  passed  southward 
over  the  counti’y,  by  the  shelter  of  the  island  to  the  north  of  it,  and 
that  it  is  even  now  touched  and  scraped  by  the  lake  ice  only  in  seasons 
of  extreme  low  water,  such  as  was  the  summer  of  1889. 

Returning  to  the  shore  at  a  point  opposite  two  small  islands, 
originally  bedded  rock  outcrops  at  the  edge  of  the  water,  consisting  of 
a  tine-grained  yellow,  moderately  compact  magnesian  limestone,  fairly 
thickly  and  evenly  bedded,  and  breaking  under  the  hammer  in  any 
de.sired  direction. 

Following  the  shore  southward  the  beach  is  strewn  wdth  angular 
fragments  of  magnesian  limestone,  similar  to  that  already  seen,  broken 
by  the  ice  and  frost  from  th»  beds  below.  Some  chalybeate  springs 
flow  out  on  the  beach,  and  in  the  vicinity  is  a  light  yellowish  or  pinkish 
dolomite  holding  typical  Niagara  fossils,  as  well  as  chert  concretions. 

At  lat.  52  54  15'  in  a  little  bay  just  north  of  a  point  of  land,  the 
beach  consists  of  a  light  gray  thin-bedded  compact  dolomite  in  which 
the  impressions  of  ostracods  are  very  numerous.  The  beds  have  a  slight 
dip  b.  80  W.  and  are  very  much  cut  by  parallel  jointage  planes  run¬ 
ning  from  south-west  to  west.  The  following  fossils  were  found  in  this 
dolomite:  Streptelasma  sp.,  Strophomena  acanthoptera,  RhynclionelJa 
sp.,  Ilionia  ?  sp.,  two  species  of  MurcJnsonia,  Pleurotomariu  sp., 
Orthoceras  sp.,  Isochilina  grandis,  var.  latimarginata,  Leperditia 
llisingeri,  and  its  vars.  fabidina  and  gihhera,  L.  ma7'ginata,  and 
Acidaspis  pei'cirmata. 

At  the  point  itself  a  massive  porous  dolomite  from  eight  to  ten 
inches  in  thickness  makes  its  appearance,  being  apparently  about  three 
feet  above  the  strata  just  mentioned.  It  is  apparently  made  up  largely 
of  remains  of  Sti'omatoporoids  and  contains  many  large  concretionary 
nodules  of  chert.  Continuing  further  south  this  layer  is  overlaid  by 
a  few  feet  of  similar  but  thinner  bedded  dolomite,  the  bedding  planes 
of  which  are  generally  rough  and  irregular.  The  most  common  fossil 
here  is  SU'ophomena  acandioptera. 

In  lat.  52°  52'  30"  the  shore  is  composed  of  thinly  stratified  dolo¬ 
mite  holding  Stropl(.ornena  acanthoptei'a.  The  beds  are  generally 
undulating  and  some  are  slightly  porous,  while  others  are  very  com¬ 
pact  and  porcellanous.  They  all  appear  to  dip  lightly  out  into  the 
lake  in  a  direction  S.  85°  W.,  and  the  bottom  for  a  long  distance  is  a 
gently  inclining  surface  of  smooth  rock. 
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Similar  rock  forms  or  underlies  the  beach  all  the  way  to  the  point 
of  the  peninsula,  generally  thin  and  evenly  bedded  and  broken  into 
sharp  angular  fragments  by  jointage  planes,  which  are  often  arranged 
in  concentric  circles. 

For  a  mile  and  a  quarter  up  from  the  point,  on  the  east  side  of  the 
peninsula,  the  shore  is  low  and  the  water  off  it  is  very  shallow,  and  then, 
for  three-quarters  of  a  mile  the  Niagara  rocks  again  make  theii 
appearance.  At  first  is  a  low  exposure  on  the  beach  showing  two  feet 
of  light  yellow  porous  dolomite  in  rather  thick  beds,  in  which  neither 
fossils  nor  chert  nodules  were  seen.  100  yards  to  the  south  of  this 
exposure  is  a  spring  surrounded  by  a  red  slime.  The  water  tastes 
distinctly  of  common  salt  and  sulphuretted  hydrogen. 

At  a  point  north  of  this  portion  of  the  shore  the  rock  is  thick-bedded.  Nodules  of 
holding  a  large  number  of  nodules  of  chert,  being  apparently  a  contin- 
nation  of  the  cherty  dolomite  seen  in  lat.  52  54  15  on  the  opposite 
side  of  the  peninsula.  This  would  indicate  a  strike  of  N.  20  W.  for 
these  rocks,  which  agrees  fairly  well  with  that  which  would  be  deduced 
from  the  dips  given  above. 

The  shores  of  the  deep  bay  to  the  east  of  this  peninsula  are  generally 
low  and  without  rock  exposures,  while  across  its  north  end  extends  the 
high  ridge  that  has  continued  quite  unbroken  from  the  northern  point 
of  the  lake  west  of  Western  Mossy  Portage. 

At  a  prominent  point  on  the  east  side  of  the  bay,  in  lat.  52  53  10  , 

Silurian  dolomite  again  makes  its  appearance  on  the  shore.  It  is 
yellowish-gray,  more  or  less  compact  and  thick-bedded,  and  rises  in  a 
light  anticline  striking  S.  50°  W.,  though  the  general  dip  of  the  beds  anti- 
also  appears  to  be  in  that  direction  at  a  low  angle.  Here  and  there  cline. 
throughout  the  rock  are  small  cavities,  the  sides  of  which  are  lined 
with  loose  semi-crystalline  dolomite.  Small  nodules  of  chert  are  not 
uncommon,  but  other  fossils  than  Strop! ifiinuna  acanthoptera  are  very 
rare. 

Two  miles  to  the  southward  a  rather  thin  and  not  very  evenly 
bedded  dolomite  underlies  the  beach.  It  is  in  places  of  a  light  coloiii', 
more  or  less  coarse-grained,  and  contains  nodules  of  chert,  with  Stro- 
phomena  acanthoptera  and  other  fossils,  while  in  other  places  it  is  very 
compact  and  much  fractured,  and  contains  Isochilina  grandis,  var. 
latimarginata  and  other  ostracods,  with  a  species  of  Proetus. 

The  beds  are  evidently  the  same  as  those  outcropping  in  lat.  52°  54' 

15"  on  the  west  side  of  Long  Point  peninsula,  and  a  line  connecting  the  ) 

two  points  would  indicate  a  strike  of  N.  40°  W.  This  varies  consider¬ 
ably  from  the  strike  previously  obtained  and  serves  as  an  instance  of 
the  fact  that  neither  strikes  nor  dips  are  at  all  constant  in  detail  in 
these  flat-lying  beds. 
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A  mile  further  to  the  south,  and  near  lat.  52°  50',  the  shore  is  com¬ 
posed  of  thin-bedded  hard  dolomite  cut  by  many  jointage  planes,  and 
the  beach  is  scattered  with  angular  fragments  of  the  same  rock,  but 
neat  the  south  end  of  this  exposure  the  dolomite  becomes  very  porous 
and  uneven  and  contains  a  considerable  number  of  fossils,  most  of 
which  were  too  fragile  to  permit  of  being  broken  out,  but  concretions 
of  chert  are  almost  entirely  absent.  Among  the  fossils  Strop/, omena 
acanthoptera  was  the  most  common,  while  species  of  Murcliisonia, 
Orihoceras^  ifec.,  were  also  collected. 

A  short  distance  further  to  the  south  thin-bedded  dolomite  is  again 
seen,  and  the  rest  of  the  shore  as  far  as  the  point  consists  of  angular 
fragments  of  dolomite  scattered  through  a  matrix  of  soft  clayey  sand 
flattened  and  groov’ed  by  the  shoving  of  the  ice  in  spring. 

South  of  the  point  the  shore  turns  eastward  for  two  miles  and  a 
half  at  right  angles  to  the  direction  of  glaciation,  and  then  turns 
again  and  continues  parallel  to  its  former  direction. 

In  lat.  52  46  light  gray  porous  or  almost  vesicular  dolomitic  lime¬ 
stone  makes  its  appearance  in  beds  of  from  half  an  inch  to  an  inch  in 
thickness.  It  continues  for  a  mile  along  the  shore  and  becomes  quite 
fossiliferous,  containing  large  numbers  of  Strop/, omena  acant/ioptera^ 
associated  with  R/,ync/ionel/a  sp.,  Murc/iisoyiia  sp.,  Isochilina  yrandis, 
var.  Jatimarginata,  and  Leperditia  sp.  The  beds  dip  uniformly  N. 
65  .  into  the  lake  at  an  angle  of  tw'o  or  three  degrees. 

At  a  point  a  mile  to  the  north  these  beds  are  hardened  and  very 
much  cracked  by  a  light  anticline  striking  about  east  and  west,  and 
aie  overlaid  by  a  foot  or  two  of  thin-bedded  compact  slate-like  dolo¬ 
mite  also  holding  Strop/iomena  acant/ioptera,  which  breaks  into  small 
rectangular  blocks,  covering  the  beach  with  a  rough  debris. 

The  porous  dolomite  continues  to  compose  the  shore  to  lat.  52°  44' 
when  there  is  again  a  sharp  bend  to  the  east. 

Returning  northward  to  Goose  Islands,  the  north  end  is  found  to  be 
composed  of  porous  dolomite  similar  to  that  on  the  shore  opposite, 
with  a  very  light  dip  in  a  westerly  direction,  and  the  north  end  of  the 
middle  island  is  also  composed  of  the  same  dolomite,  with  Stro- 
p)/, omena  acant/hop>tera,  while  the  rest  of  the  islands  consist  of  sand, 
clay  and  boulders,  these  latter  being  more  numerous  than  on  any  part 
of  the  shore  to  the  north. 

Further  south,  in  lat.  52°  42',  the  shore  is  composed  of  similar  flat- 
lying,  moderately  thin-bedded  dolomite,  and  a  mile  further  south 
similar  rock  is  again  exposed  on  the  shore,  and  on  a  horse-shoe¬ 
shaped  island  a  mile  off  the  shore.  Ho  fossils  of  any  kind  were  found. 
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The  shore  between  and  around  these  isolated  exposures  was 
scattered  with  angular  fragments  of  similar  rock,  and  in  some  of  these 
fragments  were  ostracods  similar  to  those  collected  further  north. 

A  short  distance  north  of  the  mouth  of  a  creek  that  Hows  from  Pickerel  Creek 
Pickerel  Lake,  and  empties  into  Winnipegosis  Lake  in  lat.  52°  36'  46", 
the  beach  is  composed  of  a  light  gray  thin-bedded  dolomite,  with  a  dip 
of  2  a  little  south  of  west.  The  surface  is  undulating,  rising  into 
little  rounded  mamilla;.  The  beds  vai’y  from  the  thickness  of  paper 
up  to  half  an  inch,  becoming  virtually  a  slaty  dolomitic  shale.  The 
colour  is  light  gray  or  bluish-gray,  often  streaked  with  red  or  pink. 

It  is  very  compact  and  brittle  and  cut  by  many  fissures,  owing  to 
which  it  readily  breaks  into  small  fragments,  with  which  the  beach  is 
thickly  strewn. 

J ust  south  of  the  mouth  of  the  brook  a  bed  of  dolomite  half  an  inch  Oolitic  clolo- 
in  thickness  makes  its  appearance,  in  which  are  many  white  calcareous 
dots,  which  rapidly  weather  out  and  give  the  weathered  surface  of  the 
rock  a  very  pitted  appeerance.  This  bed  is  very  similar  to  that  at 
Demi-charge  Rapid  mentioned  on  page  151. 

Similar  rock  can  be  seen  at  salient  points  along  the  shore  down  to 
lat.  52°  33'  40".  Fossils  were  carefully  searched  for  throughout,  but 
only  very  obscure  traces  were  discovered. 

Thence  southward  to  lat.  52°  30'  30",  the  shore  is  low  and  flat, 
scattered  with  angular  fragments  of  pink  and  white  thin-bedded  dolo¬ 
mite,  and  boulders  of  gneiss  become  much  more  numerous. 

Here  the  shore  bends  to  the  west  of  south,  parallel  to  the  line  of  Vesicular 
glacial  transportation,  but  just  at  the  bend  is  a  low  exposure  of  light  dolomite, 
gray  and  very  vesicular  dolomite  in  a  bed  two  inches  thick,  dip¬ 
ping  a  little  north  of  west  at  an  angle  of  5°.  The  dolomite  is  gener¬ 
ally  tough  and  compact  between  the  vesicles,  and  the  bed  is  generally 
darkened,  possibly  from  the  presence  of  a  certain  amount  of  carbona¬ 
ceous  material.  The  vesicles  would  appear  to  have  been  caused  by  the 
solution  of  crystals  of  common  salt  that  have  been  included  in  the 
rock.  No  fossils  could  be  found,  and  the  rock  is  not  unlike  that  of  the 
Stringocephalus  zone  of  the  Devonian  shortly  to  be  described  from  other 
parts  of  the  lake,  but  in  the  absence  of  clear  evidence  it  will  be  safer 
to  consider  it  as  a  band  in  the  upper  poi’tion  of  the  Silurian  or 
near  the  base  of  the  Guelph. 

For  the  next  five  miles  and  a  half  towards  the  south,  the  shore  is 
without  rock  exposures,  and  is  scattered  with  more  or  less  angular 
fragments  of  thin  and  irregularly  bedded  dolomite,  all  of  which  appear 
to  be  of  Silurian  age,  no  Devonian  fossils  being  found.  This  tends  to 
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support  the  conclusion  that  no  Devonian  strata  have  yet  made  their 
appearance  near  the  lake  shore  to  the  north,  as  that  is  the  direction 
from  which  boulders  have  been  transported. 

At  a  rounded  point  opposite  a  long  island,  in  lat.  52°  26’  30",  the 
beach  is  composed  of  angular  debris,  much  of  which  is  a  light  brown- 
ish-gi’ay  impure  dolomite  that  has  probably  been  broken  from  bedded 
rock  in  the  immediate  vicinity.  Tt  is  finely  crystalline  and  generally 
rather  compact,  though  in  places  broken  by  little  vesicles  made  by  the 
solution  of  salt  crystals.  It  does  not  effervesce  in  cold  weak  hydro- 
ch^ric  acid,  but  in  boiling  acid  it  dissolves  readily,  lea^-ing  a 
quantity  of  dark  brown  residue.  A  few  obscure  fossils,  '  such  as 
brachiopods  and  gasteropods,  were  found  in  it,  but  they  were  not 
sufficiently  well  preserved  to  determine  its  taxonomic  position.  The 
rock  itself  is  somewhat  similar  to  a  bed  underlying  the  Stringocephalus 
zone  found  at  the  base  of  a  cliff  in  Dawson  Bay,  and  which  is  cleaidy 
of  Devonian  age.  Therefore  as  the  rock  is  of  rather  peculiar  charac¬ 
ter,  in  default  of  other  evidence,  it  is  here  placed  in  the  Devonian,  and 
its  parent  bed  is  doubtless  in  the  immediate  vicinity. 

To  the  southward  the  beach  continues  exceedingly  low,  and  the  water 
is  so  shallow  that  it  cannot  be  navigated  near  the  shore,  even 
with  a  canoe,  without  considerable  difficulty.  There  is  no  sign  of  the 
Pala?ozoic  rocks  down  to  lat.  52°  23',  where  a  hill  rises  back  from  the 
shore  to  a  height  of  thirty-five  feet  above  the  water,  its  lightly  rounded 
crest  being  composed  of  more  or  less  water-worn  pebbles,  chiefly  of  white 
limestone,  though  a  few  are  of  gneiss.  On  its  side,  sloping  towards  the 
lake,  is  a  ridge  fourteen  feet  above  the  water  level,  and  this  ridge,  with 
the  present  beach,  is  composed  almost  entirely  of  large  or  small  pebbles 
of  a  light  brownish  vesicular  semi-crystalline  dolomite,  weathering  into 
very  typical  irregular  roundish  nodose  masses  like  the  rock  at  Devil’s 
Point.  No  rock  was  seen  in  place. 

For  six  miles  and  a  half  further  to  the  south  the  shore  is  very  low, 
and  scattered  with  loose  fragments  of  nodose  dolomite,  and  thin  slabs 
of  harder,  more  compact,  probably  Niagara  dolomite.  The  north 
shore  of  Island  Z,  lying  in  north  latitude  52°  18'  30",  appears  clearly  to 
be  composed  of  Monroe  Point  beds,  for  while  no  rock  is  seen  in  place, 
the  shore  is  strewn  with  angular  masses  of  cream-coloured  tough  vesi¬ 
cular  dolomitic  limestone  holding  a  number  of  fossils  such  as  crinoid 
stems,  Astrceosjyongia  Hamiltonensis,  Spirorhis  omphalodes,  Pinacotrypa 
marginafa,  Fenestella  vera,  F.  dispanda,  Productella  subaculeata, 
Conocardium  Ohioense,  Leperditia  ?  exigua,  and  Proetus  mundidus. 

South  of  this  island  the  shore  is  thickly  strewn  with  boulders 
of  gneiss  and  dolomite,  being  often  backed  by  an  ice-shoved  boulder 
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wall,  and  no  rock  is  seen  in  place  for  ten  miles  until  latitude  52°  10'  20" 
is  reached,  where  a  hill  rises  by  an  easy  slope  from  the  edge  of  the  Rocky  hill, 
water  to  a  height  of  sixty  feet,  its  sides  being  strewn  with  dead 
birch,  spruce  and  poplar.  Its  crest  is  slightly  rolling  parallel  to  the 
shore,  and  is  covered  with  pebbles  and  rounded  cobbles,  and  its  western 
face  with  large  masses,  possibly  some  of  them  being  in  place,  of  a  thick- 
bedded  light  yellowish-gray  porous  and  vesicular  dolomite,  in  which 
were  but  few  and  ill-defined  fragments  of  fossils.  The  rock  is,  how¬ 
ever,  almost  precisely  similar  to  that  on  the  Island  ofi'  Whiteaves  Point 
in  Dawson  Bay,  belonging  to  the  lower  part  of  the  Stringocephalus 
zone. 

Close  to  the  edge  of  the  water,  a  low  cliff  of  a  light  yellow  .soft 
porous  dolomitic  limestone,  chiefly  characterised  by  the  presence  of  a 
large  number  of  fragments  of  stems,  plates  and  pinnules  of  crinoids, 
extends  for  100  yards  along  the  beach.  It  is  in  beds  of  from  one  to 
three  inches  in  thickness,  and  is  generally  horizontal,  but  in  some 
places  it  is  tilted  to  the  south,  at  angles  as  high  as  eight  degrees,  to  a 
light  fault,  beyond  which  the  beds  are  again  hoiizontal. 

Five  miles  further  south.  Point  Brabant  overlooks  the  lake  from  Point  Bra- 
behind  a  row  of  large  wide-spreading  elms,  its  base  being  generally 
ten  feet  above  the  water,  and  its  crest  at  its  highest  part  twenty-six  feet 
higher.  At  the  first  good  exposure,  the  lower  sixteen  feet  of  the  cliff 
consists  of  'a  hard,  compact,  light  yellowish-gray  dolomite,  resounding 
w'hen  struck  and  breaking  with  an  irregular  fracture.  Near  the 
middle  of  this  band,  at  nine  feet  from  the  bottom,  is  a  thin  bed  of  clay 
shale.  The  dolomite  is  not  very  fossiliferous,  but  the  following  species 
were  collected  from  it.  '  Cyatlio'phylJum  veriniculare,  var.  prcecursor,  Fossils. 
Alveolites  like  cryptodens,  Productella  siihaculeata,  Spirifera  Ricliard- 
so7iii,  Cyrtina  Hamiltonensis,  Atrypa  reticularis^  A.  reticularis,  var. 
asj)era,  Paracyclas  elliptica,  Raphistoma  Tyrrellii,  Omphalocirrus 
Alanitohensis,  Loxonema  altivolvis,  Hyolithes  alatus  and  Ortliocera.s 
Hindu. 

The  upper  ten  feet  of  the  cliff  is  a  somewhat  similar  dolomite,  but 
contains  very  few  traces  of  fossils. 

The  beds  appear  to  be  in  general  horizontal,  but  twenty-five  paces 
further  south  they  are  broken  by  a  light  fault  with  a  downthrow-  of 
two  feet  to  the  north. 

For  the  next  300  paces  the  beds  decline  slightly  to  the  south.  Section  aion 
parallel  with  the  decline  in  the  top  of  the  cliff.  On  the  beach  were  shore, 
scattered  a  few  fragments  of  a  limestone  conglomerate,  probably  from 
beds  near  the  bottom  of  the  cliff 
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In  the  next  110  paces  the  beds  of  dolomite  dip  fifteen  feet  to  the 
south.  In  this  latter  stretch  the  beds  are  very  hard  and  compact,  but 
much  broken  by  little  joints,  so  that  they  have  been  worn  into  caverns 
by  the  waves.  Some  thin  beds  of  clay  run  through  these  lower  beds. 

In  the  next  fifteen  paces  the  cliff  is  fifteen  feet  high,  and  the  I’ock 
is  considerably  broken,  but  it  appears  to  be  rather  shaly  towards  the 
top. 

In  the  next  twenty-five  paces  the  rock  dips  six  feet,  and  here  shows 
a  cliff  twenty  feet  high,  the  beds  being  white  magnesian  limestone, 
occasionally  stained  with  dull  pink,  and  holding  numerous  Atrypa>^^ 
tfec. 

At  this  point  there  is  a  fault  with  a  downthrow  to  the  south.  On 
the  opposite  side  of  the  fault  twenty  feet  of  light  red  and  gray  shale  is 
exposed,  dipping  S.  25°  E.  at  an  angle  of  45°. 

Throughout  this  distance  it  would  appear  that  about  thirty  feet  in 
all  of  dolomitic  limestone,  and  twenty  feet  of  red  and  gray  shale  is 
exposed,  the  latter  being  higher  than  the  former,  and  having  been 
dropped  into  its  present  position  by  the  last-named  fault. 

For  about  200  paces  the  shore  is  rather  low  to  an  exposure  of  a  yellow 
semi-crystalline  dolomite  through  which  are  running  many  round 
tubular  cavities  that  possibly  represent  natural  moulds  of  Pachypora 
polyrnorphn  or  a  similar  coral  that  has  entirely  or  almost  entirely 
decayed  away.  The  exact  position  of  this  bed  remains  undetermined. 

For  the  next  240  paces  the  bank  is  composed  entirely  of  till  and 
boulders,  and  is  about  three  feet  in  height.  At  this  point  it  rises  to 
a  height  of  ten  feet,  consisting  at  the  bottom  of  six  feet  of  yellow  argil¬ 
laceous  limestone,  overlaid  by  four  feet  of  white  limestone. 

For  100  paces  similar  rock  is  practically  horizontal,  at  the  end  of  the 
distance  the  cliff  consisting  of  four  feet  of  brittle  argillaceous  limestone, 
overlaid  by  six  feet  of  thick-bedded  white  limestone. 

Continuing  down  the  shore  for  forty  paces  a  sharp  anticline  sud¬ 
denly  brings  up  four  feet  of  a  light  yellowish-red  calcareous  argillite. 

Ten  paces  further  the  cliff  is  twelve  feet  high  and  is  composed 
of  eight  feet  of  yellow  and  pink,  hard,  compact  often  thin  and 
irregularly  bedded  argillaceous  limestone,  holding  specimens  of  Atrypa, 
Arc.,  overlaid  by  four  feet  of  white  thick-bedded  limestone. 

For  the  next  thirty -five  paces  the  beds  are  difficult  to  follow  as  they 
are  a  good  deal  crumpled,  but  they  appear  to  have  a  light  dip  of  about 
three  feet  to  the  north.  Here  there  is  an  almost  vertical  fault  strik¬ 
ing  S.  65°  E.  with  a  downthrow  to  the  south,  probably  of  not  more 
than  live  feet.  On  the  south  side  of  it  is  a  cliff  of  limestone  eleven 
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feet  in  height,  with  the  friable  limestone  at  the  bottom,  while  on  the 
north  side  are  six  feet  of  light  gray  argillaceous  limestone,  becoming 
almost  a  clay  shale  at  the  top,  where  it  is  also  of  a  pinkish  colour. 

Sixty  paces  further  the  cliff  consists  of  six  feet  of  hard  limestone, 
overlaid  by  three  feet  of  a  light  pink  hard  calcareous  shale. 

Thirty-five  paces  further,  the  section  is  terminated  in  two  feet  of  a 
white  thick-bedded  limestone  holding  Atrypa  retic^daris,  Atrypa  aspera^ 

Pai'acyclas  elliptica,  cfec.  The  beds  are  practically  horizontal,  though 
possibly  with  a  very  light  dip  towards  the  north. 

South  of  Point  Brabant,  Mr.  Dowling  reports  that  the  shore  is 
scattered  with  boulders,  and  marsh  often  stretches  for  a  considerable 
distance  inland,  no  rock  in  place  being  seen  till  Net  Point  is  reached  Net  Point, 
in  north  latitude  51°  54'  where  there  is  a  low  outcrop  of  three  feet  of 
cream-coloured  tough  dolomite  dipping  north  at  an  angle  of  10°.  It 
evidently  belongs  to  the  Stringocephalus  zone,  and  contains  a  few 
fossils  such  as  Murchisonia  brevispira,  Eunerna  turhinata  and  Macro- 
chilina  sp. 

In  latitude  51°  47'  20"  a  low  exposure  was  also  observed  by  Mr. 

Dowling  below  the  surface  of  the  water,  but  its  character  could  not  be 
determined. 

Descending  to  the  south  end  of  the  lake,  and  beginning  on  the  South  end  of 
west  side  of  the  point  west  of  Meadow  Portage,  a  low  anticline  brings 
a  hard  limestone  three  feet  above  the  water,  the  outcrop  extending 
seventy  paces  along  the  shore.  The  strike  of  the  anticline  is  N.  30° 

W.,  and  the  dip  about  3°  away  from  the  middle  on  each  side.  The 
rock  consists  of  a  yellow  hard  fine-grained  semi-crystalline  highly 
dolomitic  limestone,  in  which  are  many  vesicular  cavities  apparently 
caused  by  the  former  presence  of  crystals  of  common  salt. 

No  fos.sils  were  seen  except  a  wide-spreading  Stromatoporoid,  but 
from  the  position  and  character  of  the  rock  it  is  evident  that  it  belongs 
to  the  Winnipegosan  formation  of  the  Devonian. 

Five-eighths  of  a  mile  further  west  along  the  shore,  a  thin-bedded 
compact  limestone  is  exposed  for  150  feet.  It  has  a  dip  of  5°  S.  55°  W., 
exposing  in  all  twelve  feet.  Averaging  the  dip  between  this  and  the 
last  exposure  as  4°,  the  total  thickness  of  beds  covered  between  the  two 
points  would  be  230  feet.  The  dip  may,  however,  not  be  persistent,  and 
small  faults  are  not  unlikely  to  have  occurred  in  the  covered  interval. 

The  rock  is  a  somewhat  magnesian  limestone  of  a  light  gray  or 
pinkish  colour,  and  some  of  the  beds  contain  large  numbers  of 
Atrypa  reticularis,  while  Paracyclas  eUiptica,  Omphalocirnis  Manito- 
betisis,  Euomphalus  sxibtrigonalis,  and  Loxonema  altivolvis  were  also 
II 
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found.  It  represents  the  lower  beds  of  the  Manitoban  formation  of  the 
Devonian. 

Charlie  Island  Four  miles  further  west,  on  Charlie  Island,  several  exposures  of 
similar  Manitoban  limestone  may  be  seen  in  cliffs  rising  at  the  north 
end  to  a  height  of  ten  feet,  generally  brought  up  by  anticlines  with 
an  average  strike  of  N.  45°  W.  The  cliff  at  the  north  end  of  the  island 
shows  three  feet  of  a  compact,  thick,  and  regularly  bedded  limestone, 
underlaid  by  nine  feet  of  a  compact  but  irregularly  bedded  limestone, 
which  breaks  readily  into  small  fragments  under  the  action  of  the 
water.  The  stratification  is  undulating  and  the  main  anticline  runs 
S.  45°  M".,  from  which  the  beds  dip  outwards  at  first  at  an  angle  of 
25°,  which,  however,  rapidly  decreases. 

At  the  north  end  of  a  small  island  a  few  yards  to  the  west,  a  cliff 
four  feet  in  height  shows  the  lowest  of  the  above  beds  in  an  anticline 
striking  X.  55°  "VY.,  with  ,the  beds  dipping  at  first  12°  from  the  middle 
line.  300  yards  further  south,  on  the  west  side  of  Charlielsland,  three 
feet  of  similar  beds  are  exposed. 

On  the  east  side  of  the  island  several  exposures  of  similar  limestone 
form  cliffs  just  behind  the  beach,  one  of  which  shows  twelve  feet  of 
strata.  They  are  brought  up  by  an  anticline  striking  K.  30°  "W.,  from 
the  east  of  which  the  beds  dip  away  at  first  at  an  angle  of  12°. 

On  a  small  island  north  of  Charlie  Island,  similar  white  limestone 
rises  in  little  cliffs,  four  feet  above  the  water. 

In  all  these  exposures  fossils  are  moderately  plentiful  and  among  the 
most  common  are  Cyathophyllum  vermiculare,  var.  prcecursor,  C. 
petraoides,  Alveolites  like  cryptodens,  crinoidal  columns,  Productella 
suhacideata,  Strophodonta  arcuata,  Atrypa  reticidaris,  Paracyclas 
elliptica,  Raphistoma  Tyrrellii,  Et^omphahis  siih  trigonal  is,  Ornphalo- 
cirrus  Manitohensis,  Loxonema  altivolvis,  Orthoceras  Pdindii,  Ptyctodus 
calceolus. 

Snake  Island,  Leaving  Charlie  Island  andcrossing  twomiles  of  open  water  inanorth- 

north  end.  westerly  direction  we  reach  Snake  Island,  which  is  a  long,  narrow  and 

almost  bifid  island  lying  north  and  south.  Beginning  at  its  northern 

end  and  pi-oceeding  first  west  and  then  south,  a  cliff  10  feet  high  of 

white,  thin-bedded,  well  stratified  limestone  is  found  to  extend  aloni^ 

© 

the  shore  for  200  yards.  At  the  east  end  of  the  cliff  the  beds  rise  from 
the  edge  of  the  water  with  a  dip  of  4°  S.  85°  E.  Towards  the  middle 
the  beds  are  more  irregular  and  break  away  in  small  fragments,  while 
at  the  west,  they  are  even  and  about  hoiizontal.  and  then  with  a  light 
dip  descend  to  the  edge  of  the  water. 

230  paces  S.  35°  M’’.  the  same  beds  again  appear  on  the  shore  and 
continue  to  rise  for  eighty-five  paces,  where  the  cliff  is  1 7  feet  6  inches 
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in  height.  This  point  appears  to  be  the  centre  of  a  domed  anticline,  Domed 
as  the  rock  dips  from  it  in  both  directions  along  the  shore,  and  at  the 
same  time  back  towards  the  centre  of  the  island.  Eighty-five  paces 
further  south-west  along  the  shore  the  cliff  is  only  six  feet  high,  its 
base  being  three  feet  above  the  water,  and  the  beds  appear  from  the  lake 
to  be  nearly  horizontal,  while  they  dip  back  at  a  low  angle. 

Seventy  paces  further  a  continued  low  dip  has  caused  the  beds  to 
disappear  below  the  gravel  beach,  four  feet  above  the  water. 

In  the  highest  part  of  the  cliff,  the  bottom  being  about  three  feet 
above  the  water,  the  rock  is  a  white  limestone  very  much  the  .same  as 
that  seen  at  Charlie  Island.  For  six  feet  at  the  bottom,  the  beds 
are  more  brittle  than  those  higher  up  the  cliff,  but  they  are  not  worn 
into  little  caves  such  as  are  seen  at  the  foot  of  some  of  the  cliffs 
on  the  former  island.  All  the  beds  are  cut  by  almost  vertical  jointage 
planes  running  from  top  to  bottom. 

The  taxonomic  position  of  the  beds  here  seen  would  appear  to  be 
near  the  base  of  the  Manitoban  formation  and  a  little  above  those  out¬ 
cropping  on  Charlie  Island.  A  few  species  of  fossils,  such  as  Atrypa  Fossils. 
reticularis,  Atrypa  aspera  and  Paracyclas  eJHptica  are  moderately 
plentiful,  but  with  these  were  also  found  Cyatliopliylluvx  vertyi'iculave, 
var.  proecursor,  Alveolites  vallorum,  Orthis  striatula,  Cyrtina  Hamil- 
tonensis,  Raphistoma  Tyrrellii,  Bellerophon  Pelops,  Euomphalus  suh- 
trigonalis,  Omphalocirrus  Manitobensis,  Loxonema  altivolvis,  Ilyolithes 
alatus,  Ortlioceras  Hindii,  Gomphoceras  Alanitobense,  Cyrtoceras,  occi- 
dentale,  Gyroceras  suhmaniillatum,  Dinichthys  Canadensis. 

On  the  west  shore  of  the  southern  expansion  of  the  island  is  a  low  gouth  end 
exposure  of  similar  white  thin-bedded  limestone  dipping  regularly 
S.  45°  W .,  at  an  angle  in  places  as  high  as  30°.  About  twelve  feet  in  all 
is  seen.  It  contains  many  of  the  fossils  mentioned  above,  along  with 
Cyathophyllum  profundum  (var.),  Alveolites  like  cryptodens,  Stromato- 
pora  Hupschii,  Productella  subaculeata. 

Snake  Island  is  classic  ground  in  the  history  of  western  geology,  record 
It  was  here  that  Prof.  H.  Y.  Hind,  in  1858,  made  the  collection  of  Devonian 
fossils  that  first  determined  the  existence  of  Devonian  in  Manitoba. 

The  species  then  collected  are  all  included  in  the  above  list  with 
the  exception  of  Orthis  striatula  which  has  not  been  found  by  the 
writer.* 

In  the  early  part  of  the  same  year  Mr.  A.  W.  Wells,  acting  as 
assistant  to  S.  J.  Dawson,  visited  the  island  and  states  that  the  rock 

TT-  ^  Assiniboine  and  Saskatchewan  Exploring  Expedition,  by  H  Y 

Hind,  4to,  Toronto,  1859,  p.  93,  and  App.  by  Mr.  E.  Billings,  pp  186-7 
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is  a  whitish  liuiestoue,  full  of  organic  remains,^  but  their  character 
was  not  cletermmed. 

^nikeT'lmd^  Leaving  Snake  Island  and  crossing  two  miles  of  open  water,  a  point 
is  reached  where  similar  white  3Ianitoban  Ihnestone  contahiing  the 
same  fossils,  forms  the  beach  for  a  short  distance,  dipping  at  an  angle 
of  4°  down  to,  and  beneath  the  surface  of  the  water. 

At  another  point  thi-ee-quarters  of  a  mile  further  south  similar  lime¬ 
stone  dips  S.  85°  E.  at  an  angle  of  5°,  and  three-quartei-s  of  a  mile 
still  further  south  at  the  bottdm  of  a  bav  it  is  dipping  S.  65°  E.  at 
an  angle  of  4°,  and  on  a  long  point  forming  the  south  boundary  of 
the  bay  it  is  dipping  S.  35°  E.-  at  an  angle  of  7°. 

The  shore  in  this  Acinity  is  low,  and  often  guarded  by  an  embank¬ 
ment  of  bouldei's,  beliind  which  is  a  broad  expanse  of  marsh. 

Two  miles  west  of  Snake  Island  a  long  point  projects  towards  the 
north,  and  on  its  west  side  is  a  slight  exposure  of  similar  limestone 
holding  some  of  the  same  fossils,  and  dipping  S.  85°  W.  at  an  angle 
of  5^. 

'SLos&y  Kiver.  The  only  remaining  exposures  discovered  near  the  south  end  of 
Lake  AVinnipegosis  are  on  Mossy  River,  one  at  the  crossing  of  the  old 
Canadian  Pacitic  Railway  location,  a  mile  up  from  the  mouth  of  the 
river,  and  the  other  a  little  higher  uqi. 

Pink-tinted  The  former  outcrop  shows,  for  a  distance  of  thirtv-tive  paces  on  the 
-svest  bank  of  the  river,  a  white  or  pink-tinted  limestone.  It  is  thim 
bedded  and  rings  when  struck  with  the  liammer,  being  verv  similar  in 
character  to  the  rock  seen  on  Manitoba  Island.  In  the  middle  of  the 
exposure  it  is  much  broken,  and  the  fractures  are  often  tilled  with 
crystals  of  calcite,  but  at  both  ends  it  has  a  fairly  regular  dip  of  30° 
to  40°  in  a  direction  S.  5°  M’.  About  four  or  live  feet  in  all  of  the 
rock  is  exposed.  The  beds  are  not  very  fossiliferous,  the  only  distin¬ 
guishable  form  being  Ci/rfina  Homilfonensis.  Similar  rock  extends 
for  twenty  paces  along  the  east  bank  of  the  stream,  a  few  vards  higher 
up.  It  is  here  dipping  S.  20°  E.  at  an  angle  of  8°. 

Erom  a  quarter  to  half  a  mile  further  upi  the  river,  on  the  west  bank, 
is  a  cliff  about  sixty  yards  long  and  from  eight  to  nme  feet  hiffh,  con- 
sisthig  of  white  limestone  similar  to  the  last,  thin-bedded,  the  beddino- 
being  often  distinctly  shown  by  line  lines  of  coloration.  The  face 
of  the  cliff',  which  runs  S.  15°  E.,  is  parallel  to  the  strike  of  the  beds, 
which  appear  to  have  a  dip  of  12°  2s.  75°  E.,  though  thev  are  very 
undulating.  The  lower  beds  break  somewhat  irregularlv,  and  weather 
to  a  light  brown.  Xo  determinable  fossils  were  found,  but  the  rock  is 

*  .4pp.  (Xo.  36)  to  the  17th  vol.  of  the  Journals  of  the  Legislative  .Assembly  of 
the  Province  of  Canada.  Report  of  S.  J.  Dawson,  Esq.,  C.E.,  p.  7. 
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doubtless  of  the  same  age  as  that  a  little  furthei’  down  the  river,  and 
appears  to  represent  some  of  the  higher  beds  of  the  Manitoban  forma¬ 
tion,  such  as  are  seen  at  Point  Wilkins,  and  on  some  of  the  islands  in 
Swan  Lake. 

The  rest  of  the  banks  of  Mossy  River  and  the  shores  of  Lake 
Dauphin  are  composed  entirely  of  glacial  and  alluvial  deposits. 

From  the  mouth  of  Mossy  River  the  western  margin  of  Lake  Win- 
nipegosis  is  low,  and  shielded  by  a  wall  of  boulders  of  gneiss  and 
dolomite,  behind  which  is  a  grassy  meadow  stretching  back  to  a  poplar 
forest. 

At  Monkman’s  Salt  Springs,  the  shore  is  straight,  and  composed  of 
small  boulders  and  pebbles,  of  gneiss  and  limestone,  rising,  100  feet 
back  from  the  water’s  edge,  in  a  low  ridge  of  rounded  gravel,  wooded 
with  a  few  small  willows.  Behind  this  a  grassy  prairie  runs  N.  65° 
W.  460  paces,  rising  in  the  distance  about  eight  feet.  To  the  north  is  a 
grove  of  poplar  and  small  oak,  while  to  the  south  the  poplar  soon 
becomes  mixed  with  a  little  spruce. 

At  the  end  of  the  above  distance  a  slight  grassy  knoll  fifty  feet  in 
diameter  rises  eighteen  inches  above  the  general  surrounding  level.  In 
the  centre  of  this  knoll  are  several  irregular  holes  surrounded  by  a  red 
incrustration  and  filled  with  a  clear  brine,  which  rises  from  several 
small  springs  in  the  bottom  of  the  holes.  The  springs  flow  in  all 
about  fourteen  to  twenty  gallons  of  brine  an  hour,  which  flows  out 
over  the  surrounding  land  and  evaporates  or  sinks  into  the  ground. 
(The  temperature  of  the  water  on  July  1st  was  42°  F.,  and  the  salino- 
meter  showed  a  salinity  of  10  per  cent.)  Bubbles  of  colourless, 
odourless  and  unimflammable  gas  rise  every  few  minutes  in  this  spring, 
especially  when  the  surrounding  sod  is  pressed  down  by  walking  over 
it.  The  water  has  been  analyzed  by  Mr.  Hoffmann  of  the  Geological 
Survey  and  found  to  contain  1347 '08  grains  of  common  salt  to  the 
imperial  gallon. 

West  of  the  above  spring  is  a  flat,  somewhat  in  the  form  of  a  circle, 
a  quarter  of  a  mile  in  diameter,  almost  totally  devoid  of  vegetation. 
It  is  bounded  on  the  north  by  open  woods  of  poplar  and  oak,  and  on 
the  south  by  a  forest  of  spruce.  On  the  west,  in  which  direction 
the  land  declines  very  slightly,  beyond  two  small  groves  of  poplar 
is  a  low-lying  meadow  stretching  to  the  north  and  south.  In  this 
meadow,  half  a  mile  from  the  first  spiing  in  a  south-westerly  direc¬ 
tion  is  a  small  marshy  lake,  which  stretches  three-quarters  of  a 
mile  to  the  south,  and  in  which  the  water  is  slightly  brackish. 
On  the  above  arid  flat  are  the  ruins  of  several  old  houses,  and  lying 
about  are  a  number  of  broken  and  rusted  iron  pans  in  which  salt  was 
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formerly  made  for  the  use  of  the  Red  River  settlement.  Several  wells 
have  also  been  dug  here  in  the  clay  or  till,  and  the  cribbing  around 
them  is  still  almost  unbroken.  They  are  now  full  of  salt  water,  and 
in  one  of  them,  which  is  ten  feet  deep,  and  lying  S.  65°  W.  from  the 
spring  above-mentioned,  the  water  was  standing  at  72°  F.  and  had  a 
salinity  of  18  per  cent.  This  water  was  found  by  Mr.  Hoffmann  to 
contain  3099-41  grains  of  common  salt  to  the  imperial  gallon.  In 
another  well  close  by,  the  water  is  70°  F.,  and  has  a  per  cent  salinity 
of  6.  Many  shallow  pits  in  the  vicinity  contain  water  ranging  in 
salinity  from  16  to  24  per  cent,  the  latter  being  the  highest,  but  perhaps 
the  most  common.  In  places  Avhere  the  ground  has  been  overflowed, 
there  is  a  light  crust  of  salt  on  the  surface. 

No  rock  is  seen  in  place  in  the  vicinity  of  these  springs,  and  they 
appear  to  rise  through  the  general  covering  of  till. 

For  some  distance  northward  the  shore  is  low  and  without  rock 
exposures,  the  prominent  points  being  composed  of  transported  boulders, 
but  in  the  bottom  of  a  little  protected  bay  in  latitude  51°  54^  a  beach 
of  limestone  pebbles,  thirty  feet  wide,  slopes  up  for  four  feet  to  the  base 
of  a  little  cliff  of  limestone  three  feet  in  height.  The  water  off  the  shore 
is  deep,  with  a  soft  muddy  bottom. 

The  rock  is  a  fine  and  even-grained  light  yellow  argillaceous  lime¬ 
stone,  obscurely  stratified,  the  layers  being  in  the  main  horizontal,  but 
locally  undulating,  without  jointage  planes,  but  breaking  into  very 
irregular  fragments.  The  upper  bed  is  hard  and  compact,  but  tra¬ 
versed  by  many  thin  veins  of  calcite,  and  weathers  to  a  pure  white. 
Relow  this  hard  bed  is  two  feet  of  a  yellowish  soft  clayey  limestone,  run¬ 
ning  into  an  irregular  semi-nodular  limestone. 

No  fossils  were  found,  but  the  rock  doubtless  forms  a  portion  of  the 
argillaceous  band  near  the  base  of  the  Manitoban  formation,  and  under- 
the  limestone  of  Snake  Island  and  other  localities. 

The  noi'th-eastern  side  of  the  bay  is  bounded  by  a  hook  of  rounded 
limestone  gravel,  rising  eightfeet  above  the  water;  and  extending  north¬ 
ward  is  a  gravel  embankment,  the  pebbles  in  which  become  gradually 
coarser  to  a  point  just  opposite  the  north  end  of  the  bay,  whei-e  a 
thick-bedded,  tough  and  very  vesicular  dolomite  is  exposed  for  two  feet 
above  the  water,  having  a  dip  7°  N.  70°  W.,  exposing  in  all  beds  to 
the  thickness  of  6  feet  6  inches. 

This  same  band  of  rock  again  appears  on  the  shore  a  short  distance 
south  of  M'eston  Point,  having  there  a  dip  of  3°  to  5°  in  a  direction 
S.  60°  W.  These  two  exposures  belong  to  the  Stringocephalus  zone  of 
the  Winnipegosan  formation  and  contain  such  typical  fossils  Atrypa  . 
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reticuJaris,  PeAitanierus  comis,  Sfrinyocep}i(dns  Jhirfini,  Pamn/rlas 
elliiJtica,  Raphistoma  TyrreUii,  Murcliinotiia  tnrhiiiatafvwXM.  Dou-Jinyii. 

Half-way  between  these  two  exposures  is  a  cliff  showing  live  feet  of 
white  limestone  clipping  N.  55°  W.  at  an  angle  of  3°,  tilled  with  Atry- 
pas,  ttc.,  and  representing  the  lower  limestone  of  the  IManitoban 
formation. 

To  the  westward  of  Weston  Point  an  island  about  half  a  mile  in 
length  extends  nearly  north  and  south  parallel  to  the  shore.  Along 
its  eastern  side  is  a  cliff  ten  feet  in  height  of  white  thick-bedded  lime¬ 
stone,  the  upper  six  feet  being  very  compact  and  massive,  while  the  four 
feet  below  are  more  friable,  and  break  easily  into  irregular  fragments. 
The  bedding  is  almost  horizontal,  but  undulates  slightly. 

On  the  north  end  of  the  island  a  cliff  of  similar  limestone  rises  to  a 
height  of  eight  feet  abruptly  out  of  the  lake,  the  beds  dipping  at  an 
angle  of  10°  S.  40°  W. 

Both  these  exposures  belong  to  the  lower  portion  of  the  Manitoban 
formation  and  contain  great  numbers  of  Atrypa  reticularis  and  Atrypa 
aspera,  associated  with  such  fossils  as  Procluctella  subncule.afa,  Spirifera 
finibriata,  Cyrtina  Haniilfonensis,  Pentamerus  comis,  Actinopteria, 
Boydii,  Modiomorpha  tumida,  Paracyclas  ellipticn,  Bellerophon  Pelops, 
Omplialocirrus  Manitohensis,  Loxonema  altivolvis,  Orthoceras  Hindii, 
and  Gyroceras  suhmamillatum. 

The  shore  from  W eston  Point  to  Red  Deer  Point  is  low,  and  skirted 
by  a  beach  of  gravel  or  boulders,  behind  which  a  meadow  of  greater  or 
less  width  is  usually  found  stretching  back  to  a  forest  of  spruce  and 
poplar.  East  of  Red  Deer  Point  is  South  Manitou  Island,  on  the 
shores  of  which  are  several  exposures  of  Manitoban  limestone,  which 
may  be  described  in  detail  as  follows. 

Near  the  south  end  of  the  west  side  of  the  island,  at  the  back  of  a 
narrow  gravel  beach  rising  to  a  height  of  two  feet  above  the  lake,  is  a  low 
cliff  four  feet  high,  of  a  white  thick-bedded  compact  limestone,  containing 
such  fossils  as  Atrypa  reticularis,  Atryjxt  aspera,  Cyrtina  Hamxltonen- 
sis,  Paracyclas  elliptica,  Rajjhistoma  Tyrrellii  and  Loxonema  altivolvis. 
It  is  almost  undisturbed  and  horizontal,  though  having  a  very  light 
dip  to  the  south,  exposing  in  all  six  feet  of  sti’ata  in  the  cliff. 

Opposite  this  point,  but  on  the  east  side  of  the  island,  similar  cliffs,  seven 
feet  in  height,  expose  in  all  nine  feet  of  the  .same  white  thick-bedded  com¬ 
pact  limestone.  The  rock  sti’ikes  along  the  shore  in  a  direction  N.  15° 
AV.  and  dips  S.  75°  W.  at  angles  varying  from  18°  to  24°,  varying  a 
little  in  direction  with  slight  irregularities  in  the  strike.  It  also  con¬ 
tains  numerous  fossils  of  the  same  species  as  those  at  the  previous 
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locality,  though  with  them  are  also  found  Belleroplion  Pelops  and 
Cyathophyllum  vermiculare. 

North  of  this  cliff  the  shore  is  strewn  with  boulders  for  a  short 
distance,  and  then  a  beach  ridge  of  limestone  gravel  forms  a  long  sweep¬ 
ing  curve  in  front  of  a  low  meadow  to  the  north-east  point  of  the  island, 
which  is  piled  ten  feet  high  with  large  round  water-worn  boulders 
of  gneiss. 

<  Half  a  mile  west  of  this  point,  on  the  north  side  of  the  island,  a  light 
anticline  with  a  strike  N.  45°  W.  brings  white  limestone,  similar  to 
that  last  seen,  three  feet  above  the  water,  and  from  here  westward,  for  a 
distance  of  about  600  paces,  to  the  north-western  angle  of  the  island 
rock  in  low  cliffs  is  more  or  less  continuously  exposed.  It  is  very  much 
tilted  and  broken  by  small  faults,  but  the  beds  at  the  west  end  of  the 
beach  ar-e  of  the  same  age  as  those  at  the  east  end.  The  strata  con- 
sistat  the  bottom  oftwelvefeetof  thick-bedded  white  limestone  similar  to 
that  last  seen.  From  it  the  following  fossils  were  obtained,  viz.  : 
Cyathophyllum  vermiculare,  ysx.pircecursor,  Alveolites  like  cryj)todens, 
Cyrtina  Hamiltonensis,  Atrypa  reticularis,  Spathella  subelliptica, 
Paracyclas  elliptica,  Paphistoma  Tyrretlii,  Loxonema  altivdlvis, 
Hyotithes  alatvs,  Orthoceras  Hindii,  Gomphoceras  Manitohense,  Gyro- 
ceras  submamillatum,  and  Aspidichthys  notabilis.  This  limestone  is 
seen  to  be  conformably  overlaid  in  places  by  at  least  six  feet  of  pink- 
tinted  irregularly  fractured  very  calcareous  argillite  more  or  less  com¬ 
pact  and  lying  in  beds  of  varying  thickness.  In  one  place  also  a  bed 
of  yellow  and  much  fractured,  thick  bedded  calcareous  argillite,  or 
argillaceous  limestone,  very  similar  to  that  outcropping  at  the  southei’n 
exposure  near  Weston  Point,  is  let  down  by  a  small  fault  against  the 
underlying  limestone.  This  bed  may  overlie  the  pink  argillite, 
and  its  position  is  probably  close  above  the  six  feet  of  strata  recorded. 
Five  feet  of  these  yellow  beds  were  seen.  No  fossils  were  seen  in  the 
argillaceous  zone  except  a  few  fragments  of  small  crinoid  stems.  (See 
Fig.  I  plate). 

Beyond  South  Manitou  Island  the  shores  of  Sagemace  Bay,  and  the 
lake  to  near  north  latitude  52°  40',  are  low  and  no  exposures  of  the 
underlying  rock  could  be  found. 

Birch  Island  also  has  a  shore  very  similar  in  character,  except  at  its 
north-eastern  extremity,  where  a  little  vertical  cliff  of  Devonian 
dolomite,  several  hundred  paces  long  looks  out  over  the  lake  across  a 
shelving  beach  of  rounded  pebbles.  The  top  of  the  cliff  at  its  highest 
point  is  level  and  ten  feet  above  the  water.  There  is  here  exposed  in 
all  twelve  feet  of  yellow  argillaceous  dolomite  in  nearly  horizontal  beds 
from  two  to  eight  inches  in  thickness,  but  often  broken  by  fractures  to 
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such  an  extent  that  the  stratification  is  greatly  obscured.  The  rock  is 
porous  and  semi-crystalline,  and  often  traversed  by  holes  or  cavities 
which  at  one  time  probably  held  fossils  which  have  since  been  dis¬ 
solved,  and  the  only  fossil  found  was  a  specimen  of  Pentainerus  cornis. 

This  rock  usually  weathers  with  a  rough  irregular  knobby  surface 
that  is  locally  characteristic  in  any  places  where  the  rock  is  not  sub¬ 
jected  to  much  wear. 

This  Birch-Island  dolomite  is  the  lowest  series  of  beds  that  have 
been  definitely  determined  in  Manitoba  to  be  of  Devonian  age,  but 
between  them  and  the  underlying  Siluiian  there  is  a  gap  probably 
representing  from  fifty  to  a  hundred  feet  of  strata  that  have  not  yet  been 
seen,  and  the  country  where  these  rocks  would  have  been  supposed  to 
outcrop  is  now  covered  by  the  north-eastern  portion  of  Lake  Winni- 
pegosis. 

On  Hill  Island,  a  cliff  rises  at  its  northern  end  to  a  height  of  twenty  Hill  Island, 
feet  above  the  top  of  the  sloping  beach  of  gneiss  boulders,  or  about  twenty- 
six  feet  above  the  surface  of  the  lake.  The  cliff  is  behind  a  belt  of  large 
spruce  and  poplar,  is  not  now  being  actively  worn  by  the  waves,  and 
is  much  covered  by  debris,  but  twelve  feet  of  the  thick-bedded  hori¬ 
zontal  porous  semi-ci’ystalli)ie  dolomite  was  measured.  South  of  the 
cliff  is  a  tail  deposit  of  till  with  striated  pebbles,  and  on  the  sloping 
surface  of  this  till  are  two  deposits  of  rounded  gi-avel  representing 
stages  in  the  recession  of  the  water  of  the  lake,  one  twelve,  and  the 
other  twenty-two  feet  above  the  present  surface  of  the  lake. 

Proceeding  north-westward  from  the  cliffs  on  Birch  Island,  the 
presence  of  the  same  beds  is  indicated  in  North  Manitou  Island,  where 
large  angular  masses  are  scattered  over  the  heap  of  boulders  of  gneiss. 

Similar  rock  is  also  shown  to  outcrop  on,  or  in  the  vicinity  of  a  hill 
north-west  of  Fox  Point,  where  a  ridge  with  a  crest  twenty-eight  feet  Fox  Point, 
above  the  lake  is  largely  composed  of  rounded  masses  of  similar  porous 
massive  granular  dolomite,  in  which,  however,  a  few  fossils  were  found, 
consisting  of  Atrypa  reticularis,  Atrypa  aspera,  Acfinocystis  variahilis, 
Productella  subaculeata,  crinoid  stems,  etc. 

On  the  east  side  of  Pemmican  Island  there  is  a  cliff  forty  feet  in  Pemraican 

Island 

height,  situated  like  many  of  the  other  cliffs  in  this  portion  of  the  lake, 
behind  a  row  of  trees  that  here  consist  of  pojjlar,  elm  and  maple.  On  the 
top  is  eight  feet  of  limestone  gravel  in  a  sandy  matrix,  below  which  is 
exposed  sixteen  feet  of  yellow,  gi’anular  horizontal  Birch  Island 
dolomite,  as  in  most  of  the  other  places,  it  appeal's  to  be  unfossili- 
ferous.  From  the  base  of  the  exposed  cliff,  sixteen  feet  above  the 
water,  the  shore  is  generally  covered  with  boulders  and  small  stones, 
but  under  these  is  a  compact  red  clay,  not  improbably  representing 
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the  outcrop  of  a  bed  of  soft  red  argillite  that  may  form  the  terrane- 
underlying  the  Birch  Island  dolomite,  and  if  this  be  the  case  the  ease 
with  which  it  would  yield  to  eroding  agencies  would  account  for  its 
general  absence  in  natural  sections. 

On  the  beach  are  also  scattered  a  number  of  fragments  of  lignite, 
and  concretionary  nodules  of  Marcasite,  but  the  former,  and  probably 
also  the  latter,  are  undoubtedly  of  Cretaceous  age,  and  would  seem  to 
be  derived  from  an  outlier  of  Dakota  sandstone  deposited  in  a  hollow 
of  the  Devonian  rocks  and  protected  by  the  shelter  of  the  cliff  from 
destruction  in  either  glacial  or  preglacial  times. 

A  low  outcrop  of  rock,  probably  slightly  higher  than  that  on  Pem¬ 
mican  Island,  occurs  on  the  west  shore  of  the  lake  in  latitude  52°  45'. 

But  the  most  interesting  and  instinctive  exposure  of  the  rocks  of 
this  series  is  found  on  the  west  side  of  Devils  Point,  where  a  red  clay, 
similar  to  that  on  Pemmican  Island,  makes  its  apjiearance  in  places 
close  to  the  edge  of  the  water,  and  on  the  beach  are  lying  a  number  of 
spherical  nodules  of  marcasite.  The  lowest  beds  definitely  seen  in  place, 
however,  are  slightly  undulating  white  porous  and  vesicular  dolomites, 
regularly  bedded,  and  containing  a  large  number  of  fossils.  These 
white  dolomites  are  seen  to  have  a  thickness  of  three  feet,  and  are 
probably  immediately  underlaid  by  red  argillites.  The  following  is  a 
list  of  the  fossils  obtained  from  this  band :  Atryfa  reticularis, 
Pentainerus  comis,  Productella  suhaculeata,  Orthis  2Ianitobensis, 
Streptorhynckus  Chemung ensis,  Spirtfera  PicJiardsonii,  2Iodiomorplia 
parvuja,  Macrodon  p>ygmceus,  Aiiodontopsis  ajfinis,  Paracyclas  elliptiea, 
Paracyclas  antiqua,  C ypricardinia  plamdota,  Dentaliuin  antiquum, 
Bellerophon.Pelops,  BtrapjaroUina  ohtusa?,  Loxonema  gracillum,  Hyoli- 
thes  aJatus,  and  Proetus  munduJus  I  , 

Confoi'mably  overlying  this  white  dolomite  three  feet  of  yellow 
jiorous  dolomite  is  exposed,  weathering  with  a  rough  nodular  surface 
and  apparently  devoid  of  fossils.  Above  this,  eleven  feet  is  covered  by 
beach  deposits  and  debris  fallen  from  the  cliff,  which  is  hidden  behind 
a  row  of  poplars.  This  cliff  shows  twelve  feet  of  the  rough  yellow 
porous  unfossiliferous  dolomite  in  hoi’izontal  beds,  overlaid  by  one  foot 
of  limestone  gravel.  From  the  summit  of  the  cliff  the  land  rises  gently 
for  a  short  distance  and  then  more  rapidly  to  the  summit  of  a  gravel 
ridge  forty-five  feet  in  all  above  the  water.  The  whole  of  the  surface 
is  underlaid  by  more  or  less  water-worn  fragments  of  the  limestone  of 
the  cliff. 

Crossing  the  strait  to  the  west  side  of  Grand  Island,  a  cliff  is  also 
found  within  the  edge  of  the  timber,  rising  to  a  height  of  fifty  feet 
above  the  water.  The  face  of  the  cliff  is  for  the  most  part  covered  with 
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slides  and  overgrown  with  bushes,  but  at  its  foot  red  clay  forms  a  con¬ 
siderable  portion  of  the  shore,  indicating  the  presence  of  the  red 
argillite ;  the  top  of  the  cliff  is  composed  of  twelve  feet  of  rough 
yellow  porous  dolomite,  apparently  quite  unfossiliferous.  On  its  sum¬ 
mit  is  a  gravel  ridge  at  an  elevation  of  fifty-five  feet  above  the  water. 

On  the  east  side  of  Cormorant  Island  a  number  of  rounded  nodules  Cormorant 
of  marcasite  are  scattered  among  the  gneissic  boulders,  having  doubtless 
been  ploughed  up  by  the  glacier  from  some  outlier  of  the  red  argillite 
in  the  vicinity. 

The  last  place  at  which  this  band  was  definitely  recognized  was  on  Island  off 
the  eastern  side  of  a  small  island  lymg  east  of  Channel  Island,  where  island, 
the  ice  has  shoved  up  a  large  number  of  irregular  angular  fragments 
from  the  parent  bed  just  beneath  the  surface  of  the  water.  It  is  here  a 
rough  yellow  porous  dolomite,  the  same  as  the  higher  beds  at  Devils 
Point,  and  like  them  appears  to  be  entirely  unfossiliferous. 

Lying  west-south-westward  from  the  line  of  outcrop  of  the  Birch 
Island  dolomites  is  a  belt  of  country,  from  twelve  to  fourteen  miles  in 
width,  that  lies  a  little  higher  than  the  country  on  both  sides  of  it  and 
possesses  a  much  larger  land  area.  On  this  higher  belt  rock  ex¬ 
posures  are  almost  entirely  absent,  the  surface  being  more  or  less  com¬ 
pletely  covered  with  till.  The  higher  portion  of  the  Winnipegosan 
horizon  is,  however,  indicated  by  the  presence  of  unworn  pieces  of 
dolomite,  with  fossils  already  recorded,  on  a  small  island  south-east  of 
Birch  Island,  and  exposures  of  the  lower  portion  of  the  Manitoban  lime¬ 
stone  are  seen  on  the  west  sides  of  Pelican  and  Cameron  bays.  The  Pelican  Bay. 
former  exposure  is  in  latitude  52°  44'  30"  and  consists  of  a  cliff  ex¬ 
tending  200  paces  along  the  shore  and  rising  twenty-six  and  a  half 
feet  above  the  water.  The  rock  is  brought  up  by  a  low  anticline 
striking  N.  10°  E.  and  forms  a  ridge  that  can  be  followed  for 
some  distance  into  the  woods.  The  upper  six  feet  is  a  white 
slightly  argillaceous  limestone  containing  a  large  number  of  Atrypa 
reticularis,  Atrypa  aspera  and  Paracyclas  elliptica,  and  a  few  sped 
mens  of  Bellerophon  Pelops,  Pentamerus  comis  and  Proetus  )nu7idulus  1 
Below  this  is  a  yellowish  and  much  more  friable  limestone,  breaking 
into  angular  fi’agments,  and  apparently  unfossiliferous. 

The  other  exposure  is  on  the  west  side  of  Camei’on  Bay,  whei’e  a  Cameron  Bay. 
cliff  rises  thirty-seven  feet  above  the  surface  of  the  lake.  It  is  almost 
hidden  behind  a  narrow  belt  of  poplar  growing  on  a  gentle  slope,  which, 
at  a  height  of  eleven  feet  above  the  water,  is  piled  with  nine  feet  of 
irregular  rock  debris.  Above  this  rises  an  almost  vertical  wall  for 
fifteen  feet,  composed  of  light  bufi’  argillaceous  limestone.  It  is  hori¬ 
zontally  and  evenly  bedded,  is  compact  and  even-grained,  and  breaks 
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regularly  when  struck  with  the  hammer,  the  beds  being  very  sonorous. 
It  is  very  similar  to  the  rock  seen  on  the  shore  of  Red  Deer  Peninsula, 
three  miles  south  of  Weston  Point,  and  to  some  of  the  rock  at  Point 
Brabant  on  the  east  shore  of  the  lake  and  represents  the  base  of  the 
Manitoban  formation. 

The  lowest  beds  exposed  in  the  cliff,  for  a  thickness  of  three  feet  are 
very  fossil iferous,  and  contain  a  great  number  of  Atrypa  reticularis, 
and  crinoid  stems,  associated  with  Cyatliopliyllum  Athahascense,  vai’., 
Productella  suhaculeaia,  Cyrtina  Hamiltonensis,  Atrypa  aspera,  Kejers- 
teinia  suhovata,  Paracyclas  elliptica,  Raphistoma  Tijrrellii,  Omphalo- 
cirrus  Manitobensis,  Loxonema  altivolvis,  Hyolithes  alatus,  Orthoceras 
Hindu,  Gomphoceras  Manitobense,  and  Proetus  mundulus.  The  upper 
beds  also  contain  a  few  similar  fossils  scattered  through  them,  but 
not  in  any  great  abundance.  The  foot  of  the  cliff  is  springy,  and  the 
water  flowing  from  it  is  quite  fresh. 

West-south-west  of  the  belt  of  slightly  higher  land,  which  appears 
to  be  a  more  or  less  irregular  broad  synclinal  trough,  is  another  linear 
area  eroded  out  into  rather  deep  hollows,  which  on  the  map  can  be 
traced  through  the  western  and  north-western  arms  of  Lake  Mani¬ 
toba,  through  the  open  part  of  Lake  Winnipegosis  between  Red  Deer 
Point  and  Birch  Island,  and  onward  through  Pelican  Lake  and 
Dawson  bays.  This  area  contains  by  far  the  greatest  number  of 
rock  exposures  in  the  whole  district.  Those  in  the  most  southern 
portions  have  already  been  described,  and  while  several  were  reported 
on  Pelican  Lake,  it  was  found  impossible  to  visit  them.  Those  on 
Dawson  Bay  therefore  alone  remain  to  be  described,  and  on  account  of 
the  irregular  and  alnjost  unconnected  character  of  the  outcrops  it  will 
be  nn possible  to  describe  them  otherwise  than  in  geographical  succession. 

Dawson  Bay. 

Beginning  on  the  east  side  of  the  bay  the  most  conspicuou  s  feature 
is  an  island  a  mile  and  a  half  north  of  Whiteaves  Point  which  rises 
abruptly  out  of  the  lake.  On  the  west  side  of  this  island  the  waves 
beat  against  the  foot  of  a  vertical  cliff  of  white  dolomite  that  overlooks 
the  lake,  with  a  total  height  of  forty-one  feet.  Its  summit  is  rough 
and  broken,  and  apparently  water-worn,  with  a  covering  of  moss  along 
the  front,  while  further  back,  where  the  surface  is  two  or  three  feet 
higher,  it  is  covered  with  a  thick  growth  of  choke  cherry,  ash-leaved 
maple,  &c.  From  here  the  surface  declines  to  the  east  side  of  the  island, 
and  at  length  drops  in  a  low  cliff  to  the  water.  Towards  the  south 
the  surface  slopes  gradually  to  the  water’s  edge  and  the  island  termi- 
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nates  in  a  bar  of  irregularly  rounded  gravel  extending  towards  the 
south-west. 

The  clilf,  shown  on  the  plate  in  front  of  this  report,  is  composed  of  CM  of 

1.  ,  iTi  -  doloniite. 

a  very  thick-bedded  or  massive  white  exceedingly  tough  dolomite, 
occasionally  somewhat  crystalline,  but  never  harsh  or  rough.  The 
bedding  is  not  always  distinctly  marked,  but  the  hill  is  clearly  shown 
to  be  brought  up  by  a  rather  sharp  anticline  with  a  strike  S.  85°  W.^ 
and  the  rock  dips  off  towards  each  end  at  angles  varying  from  25° 
to  30°.  In  the  middle  of  the  cliff,  where  the  stratification  is  hori¬ 
zontal,  thirty-nine  feet  of  rock  in  all  are  seen.  The  rock  is  cut  by 
numerous  jointage  planes  that  run  from  the  top  to  the  bottom  of 
the  exposure.  A  number  of  faults  have  occurred  along  these  jointage 
planes,  so  that  it  is  difficult  to  measure  the  exact  thickness  of  beds 
exposed.  If  these  faults  were  left  out  of  account,  the  total  thickness 
of  strata,  here  seen,  would  be  100  feet,  but  it  is  doubtful  whether  a  much 
greater  thickness  is  brought  under  observation  than  the  thirty-nine  feet 
occupying  the  middle  of  the  cliff.  The  thickness  of  beds  exposed  may, 
however,  amount  to  fifty  or  sixty  feet. 

The  lowest  beds,  about  ten  feet  in  all,  are  not  so  thick-bedded  as  the 
rest,  break  down  more  readily,  and  contain  a  large  number  of  stems  of 
Crinoids.  Above  this  are  ten  feet  rather  barren  of  fossils,  and  then  there 
is  a  very  massive  band  from  which  large  angular  masses  have  fallen  and 
are  lying  at  the  foot  of  the  cliff.  This  band  is  rather  rich  in  fossils.  Fossils, 
and  from  it  the  following  species  have  been  collected  ;  Sphterospongia 
tesselJata,  Favosites  Gotldandica,  Pacliypora  cer'vicoj'nis,  Alveolites  like 
cryptodens,  Stromatopora  Bucheliensis,  S.  Hiipschii,  Ctenocrinus  sp., 

Spirorbis  omphcdodes,  Pinacotrypa  marginata,  Cystodictya  Hamil- 
tonensis,  Fenestella  vera,  F.  dispanda,  Polypora  Manitohensis,  Pro- 
ductellasuhaculeata,  OrtJiis Manitohensis, Strep>tor]iynchnsCheimi7ige7isis, 
Strophodo7\tix  inter strialis,  Stropliodonta  m'cuata,  Sph'ifera  fimbnata, 

Atrypa  7’eticidaris,  Pentamerus  comis,  Stringoceplialus  Bitrtini,  Tere- 
bratula  Sullivanti,  Actinopten'ia  Boydii,  Nucula  Manitohensis,  Denta- 
lium  antiquum,  Pleurotoma^'ia  Spencerd,  Euomqdialus  amiulatus, 
Platyceras  parvulum,  Orihoceras  Tyrrellii,  Gyroceras  Jilitextuni,  Isoclii- 
Ihia  Dawso7ii,  Elpe  Ty^'rellii,  Bronteus  2Ianitobensis,  Cyphaspis  belhda, 
and  Proetus  mundidus. 

Whiteaves  Point  is  a  cliff  twenty-one  feet  in  height  extending  Whiteave 
for  a  mile  along  the  shore,  and  rising  to  a  total  height  of  thirty- 
one  feet  above  the  water.  In  front  of  it  is  a  strip  of  land  fifty  feet 
in  width  wooded  with  fine  large  elms,  between  which  and  the  water  is 
a  low  beach  of  irregular  fragments  of  limestone.  The  summit  of  the 
cliff  is  rather  rough  and  wooded  with  small  poplar. 
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The  rock  is  a  white  compact,  uncrystalline,  dolomite  not  very  thickly 
oi  evenly  bedded,  but  breaking  readily  into  irregular  fragments. 
Though  the  stratification  is  essentially  horizontal,  it  is  cut  by  numerous 
jointage  planes,  along  which  the  rock  appears  to  have  slidden  to  som.e 
extent.  It  probably  represents  the  highest  beds  seen  at  the  island  just 
described,  or  possibly  beds  somewhat  higher. 

In  places  it  contains  a  large  number  of  beautifully  preserved  fossils, 
among  which  the  most  common  and  conspicuous  are  Stringocephalus 
Burtini,  Orthoceras  Tyrrellii  and  Gyroceras  Canadense.  With  these 
are  associated  many  of  the  species  found  at  the  small  island,  and  in 
addition  the  following  species  :  Cyathophyllum  Anna,  Actinocijstis  var- 
iahilis,  Actinostroma  Tyrrellii,  Atrypa  aspera,  Pterinea  lohata,  Modio- 
morpha  attenuata,  M.  compressa,  Conocardium  Ohioense,  Cardiopsis 
tenmcostata,  Orthonota  corrugata,  Pleurotornaria  goniostoma,  Murchi- 
soma  Doivlingii,  Bellerophon  Pelo2)s,  Eimema  hrevispira,  Astralites 
fimbriatus,  Omplialocirnts  Manitohensis,  JTaticoj^sis  inoryiata,  Eyoli- 
tlies  alatus,  and  Homaloceras  planatum. 

-  South-west  of  Whiteaves  Point  are  a  number  of  lovely  wooded 
islands  rising  out  of  moderately  deep  water,  on  several  of  which  ex¬ 
posures  of  dolomite  and  limestone  are  to  be  seen.  The  first  of  these 
lies  a  little  more  than  a  mile  from  the  point,  on  the  north  end  of  which 
is  a  hill  twenty  feet  in  height.  This  hill  is  largely  covered  with  an 
herbaceous  growth,  but  an  irregular  rocky  knob  shows  it  to  be  com¬ 
posed  of  cream-white  dolomite  containing  a  great  number  of  masses 
of  Actinostroma  expansum  ;  and  at  the  edge  of  the  water  is  a  more  or 
less  thin  and  legularly  bedded  hard  white  dolomite,  poor  in  fossils, 
though  containing  some  very  large  stems  of  Crinoids.  The  stratifica- 
tion  appeals  to  be  essentially  horizontal,  though  the  more  massive  por¬ 
tions  in  the  hill  are  much  shattered,  probably  by  a  small  fault,  so  that 
it  is  difficult  to  detect  any  stratification.  Targe  Orinoid  stems  and  the 
tail  of  a  Proetus  were  found  in  these  beds. 

The  shore  on  the  north  end  consists  of  fragments  of  dolomite  broken 
by  the  ice  from  the  rock  immediately  below  it,  behind  which  are  rough 
irregular  masses  fallen  from  the  crag.  The  rest  of  the  island  is 
surrounded  by  a  beach  of  more  or  less  rounded  fragments  of  dolomite 
entirely  or  almost  entirely  derived  from  the  rock  of  the  island  itself, 
and  containing  the  following  fossils,  viz.  :  Sphcerospongia  tessellata, 
Cystiphyllu,m  p>rofundiim,  Favosites  Gotldandica,  PacJiypora  cervi- 
cornis,  Cystodictya  Hamiltonensis,  Polypora  ALanitohensis,  Orthis 
Manitohensis,  Strophodonta  inter strialis,  Spirifera  fimhriata,  Cyrtina 
Hcvmiltonensis,  Atrypa  reticularis,  Stringocephalus  B^crtini,  Terebratida 
SidMvanti,  Mycdina  injiata,  Macrodon  pygmceus,  Orthonota  corrugata. 
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Pleurotoinaria  Spenceri,  Euneina  speciosum,  Ouip/inlocir'i'us  Mmiito- 
hensis,  StraparoUina  obtnsa,  Platyceras  parvul um,  2lacroc]t  ilina  siih- 
costata,  Bronteus  JIanitohensis,  and  C yphaspis  heJhila. 

A  mile  further  west  lies  a  somewhat  larger  island,  on  the  north-west 
side  of  which  an  abrupt  vertical  cliff  of  light  grey  dolomite,  with  a 
slightly  porous  and  semi-crystalline  texture,  rises  to  a  height  of  foi'ty- 
three  feet  above  the  water.  It  is  eaten  out  by  the  waves  to  a  height  of 
ten  feet,  and  above  is  covered  with  light  brown  lichen.  The  foot  of 
the  cliff  is  covered  with  large  angular  blocks  fallen  from  its  face,  while 
the  summit  is  overgrown  with  grass  and  small  sage-bush. 

The  rock  is  brought  up  by  a  rather  sharp  anticline  with  a  strike  N. 
40°  E.  At  the  eastern  end  is  a  fault  with  a  dip  of  40°  striking 
N.  35°  E.,  and  with  a  throw  to  the  north  pi’obably  of  about  ten  feet. 
West  of  this  the  rock  rises  with  a  dip  of  27°,  v^hich  rapidly  lessens  till 
in  the  middle  and  highest  part  of  the  cliff  the  stratification  is  practically 
horizontal.  To  the  south  the  beds  are  cut  off  abruptly  by  a  fault, 
south  of  which  for  seventy-five  feet  the  beds  are  very  irregularly  dis¬ 
posed,  and  beyond  which  they  disappear.  There  would  appear  to  be  a 
light  throw  to  the  south  in  this  latter  fault. 

In  the  middle  of  the  cliff  the  lower  beds  are  white  dolomite,  thinly 
and  more  or  less  irregularly  bedded,  and  apparently  not  containing 
many  fossils.  Above  this  is  a  similar  but  thick-bedded  dolomite  con¬ 
taining  numbers  of  Actinostroma  fenestratum.  The  broken  dolomite 
to  the  south  of  the  fault  is  of  a  slightly  yellow  colour,  and  from  it  the 
following  fossils  were  obtained  ;  Sphce.rospongia  tessellata,  Actinocystis 
variahilis,  Favosites  Gothl andica ,  Pachypora  cervicornis.,  Alveolites  val- 
loruni,  Ctenocrinus  sp.,  Atrypa  reticidaris,  Pentamerus  cooiis,  Stringo 
cephalus Burtini,  TerehratulaSullivanti,  Pterinealobata,  Myalinainjlata, 
Goniopliora  perangulata,  Pleurotomaria  Simpsoni,  Alurchisonia  turbi- 
nata,  J/.  Dowlingii,  Porcellia  striata,  Eunema  speciosum,  Euomplialus 
annulatus,  Omphalocirrus  Manitobensis,  StraparoUina  obtusa,  Pseudo- 
pliorus  tectiformis,  Loxonema  cingulatum,  Cyrtoceras  oocidentale,  Gyro- 
ceras  Canadense,  Cyphaspis  helluJa,  and  Proetus  ynundulus. 

To  the  west  of  this  island  lie  two  other  small  islands  thickly  wooded 
with  elm  and  poplar.  Both  are  low  and  no  rock  is  seen  on  them  in  place, 
but  on  the  north  side  of  the  largerone  the  pebbles  are  angular,  and  little,  or 
not  at  all,  rounded  by  the  water,  and  would  appear  to  have  been  shoved 
up  by  the  ice  from  a  bed  of  rock  beneath  the  surface  of  the  water. 
Behind  the  beach  they  are  piled  into  a  high  ridge  by  the  ice.  These 
pebbles  consist  of  white  dolomite  like  the  last,  and  contain  quite  a 
large  number  of  the  same  fossils.  On  the  east  side  of  the  island  the 
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pebbles  are  much  more  rounded,  and  are  piled  in  a  ridge  ten  feet  in 
height  by  the  combined  action  of  waves  and  ice. 

A  mile  south  of  the  last  rocky  island  is  a  larger  island  on  the 
north-east  side  of  which  is  a  vertical  cliff  twenty-five  feet  high 
from  top  to  bottom,  the  latter  being  some  distance  back  from  the 
then  level  of  the  water  and  about  two  feet  above  it.  The  crest  of  the 
hill  is  three  feet  above  the  brow  of  the  cliff  and  is  wooded  with 
small  poplar.  The  rock  is  a  cream-white  vesicular  dolomite,  and  in 
places  appears  to  be  largely  made  up  of  Actinostroma  fenestratum, 
Actinostroma  Tyrrellii  and  Stromatojyora  Bucheliensis  ?  Besides  these, 
twenty-three  other  species  were  collected  similar  to  those  found  at  the 
previously  described  exposures  in  the  bay,  and  characteristic  of  the 
Stringocephalus  zone.  The  bedding  in  several  places  appears  to  be 
approximately  horizontal,  but  it  is  cut  by  sevmral  jointage  planes  along 
which  slight  faults  hav^e  occurred.  It  is  impossible  to  say  how  much 
lock  is  exposed,  but  possibly  not  much  more  than  twenty-five  feet. 

Adjoining  this  island  is  a  large  boot-shaped  island,  the  largest  island 
in  the  bay,  known  as  Beardy  Island.  On  its  south  shore,  close  to  the 
maigin  of  the  lake,  a  soft,  cream-coloured,  porous,  saccharine  dolomite  is 
seen  appaiently  in  place,  and  large  angular  blocks  of  the  same  dolo¬ 
mite  are  piled  on  the  shore.  It  is  thick  and  more  or  less  irregu¬ 
larly  bedded,  and  the  only  fossil  detected  was  a  large  nodose  Stroma- 
toporoid.  This  bed  would  appear  to  represent  the  top  of  the  Winnipeg- 
osan  series,  for  on  rhe  opposite  side  of  the  island,  and  but  a  short  dis¬ 
tance  away,  a  hill  rises  to  a  height  of  twenty  feet,  on  the  face  of  which, 
just  within  the  edge  of  the  woods,  is  a  cliff  sixteen  feet  in  height.  This 
cliff,  and  the  gently  sloping  beach  of  shelving  rock  at  its  foot  is  com¬ 
posed  of  thin-bedded  white  argillaceous  limestone  containing  a  large 
number  of  Atrypa  reticularis  and  Atrypa  aspera,  associated  with  the 
following  other  fossils,  viz. ;  Paracyclas  elliptica^  Aeforsteinici  subovata, 
Raphistoma  Tyrrellii,  PorcelHa,  Manitohensis,  EuonqAialus  subtriyo- 
nalis,  Hyolithes  alatus,  ciinoid  stems,  and  C yntliopliylluiii  Washasense. 
The  bedding  is  nearly  horizontal,  and  the  rock  overlies  the  harsh 
dolomite  seen  on  the  south  side  of  the  island  and  represents  the  lower 
portion  of  the  Manitoban  series. 

Turning  now  into  the  bay  south-west  of  Beardy  Island,  the  south 
shoie  is  geneially  low  and  scattered  with  irregular  fragments  of  lime¬ 
stone  and  dolomite,  while  long  bars  composed  of  similar  pebbles  run 
out  into  the  shallow  water. 

Towaids  the  west  end  of  this  shore,  and  a  mile  east  •of  the  mouth  of 
Bell  Bivei,  a  clih  from  tv’enty  to  twenty-five  feet  in  height  extends  for 
a  quarter  of  a  mile  within  the  edge  of  the  woods,  but  so  much  debris 
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has  fallen  and  covered  its  face,  and  it  is  so  thickly  overgrown  with  trees 
and  bushes  that  it  is  difficult  to  determine  accurately  the  thickness  of 
the  beds  composing  it.  However,  the  following  characters  were  observed. 

The  hill  is  caused  by  the  bulging  up  of  the  rock  shown  by  a  light  dip 
away  from  the  centre-  in  three  directions,  while  the  lake  has  cut  across 
the  front  and  obscured  the  dip  that  may  exist  towards  the  north. 

At  both  ends  of  the  cliff  the  upper  beds  are  composed  of  light  gray  Argillaceous 
slightly  argillaceous  limestone  containing  a  large  number  of  Atrypa 
reticularis  and  Atrypa  aspera,  associated  with  Spirifera  Richardsonii, 

Paracyclas  elliptica,  Rajyhistoma  Tyrrellii,  Belhrophon  Pelops,  Omjjha- 
locirrus  Manitohensis,  Euomphalus  suUrigonalis,  Loxonema  altivolvis, 

Hyolithes  alatus,  Actinoceras  Hindii,  and  Alveolites  Rcemeri.  These 
represent  the  beds  seen  at  Beardy  Island,  and  eight  feet  or  more  are 
here  exposed.  They  are  underlaid  by  seven  feet  of  a  rather  soft  light 
bluish-gray  calcareous  argillite,  in  which  are  little  masses  of  soft 
hematite,  possibly  caused  by  the  decay  or  alteration  of  crystalline 
aggregates  of  pyrite.  The  argillite  is  cut  by  occasional  veins  of  finely 
crystalline  calcite,  and  towards  the  bottom  contains  a  few  nodules  of 
hard  limestone,  while  a  foot  at  the  top  is  generally  harder  than  the 
rest.  It  appeared  to  be  quite  unfossiliferous.  Its  exposed  face  is 
weathered  with  smoothly  rounded  contours,  and  the  debris  falling  from 
this  portion  of  the  cliff  breaks  into  thin  shaly  fragments. 

Contact  of  Alanitohan  and  Win'nipegosan 

Formations  near  the  mouth  of  Bell  River. 


Spotted,  yellow  argil.litie  h/rt.eslo7ie, 
dight  Hois'll  grey  caUcaxeous  argillite- 

Abie-  grey  limestone- 
CoVercd- 

iighi  yetlaw  sod  ffreg  slude- 
Cova~cd 

Red  crgilFte 
Covered- 

SaccdaroidoZ  doLornijUc--  limeston-e- 
'fough  white-  doZomile 


This  band  is  underlaid 
by  two  feet  or  more  of  a 
light  bluish-gray  unfos¬ 
siliferous  limestone. 

Below  this,  the  section 
isobscuredfor  twelve  feet 
by  slides  and  vegetation, 
and  then  a  light  yellow 
soft  gray  clay  is  seen  crop¬ 
ping  from  the  side  of  the 
bank.  It  is  again  cover¬ 
ed  for  nine  feet,  and  then 
there  is  a  slight  exposure 
of  a  rather  soft  red  cal¬ 
careous  argillite. 

Below  this  outcrop  of 
red  argillite  the  hill  is 
covered  by  debris  for  six¬ 
teen  feet  to  the  top  of 
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the  low  lieach,  where  a  yellow,  saccharine,  porous  dolomitic  limestone 
makes  its  appearance  for  a  short  distance,  and  from  which  flow  springs 
of  strong  brine. 

Below  the  saccharine  dolomitic  limestone,  and  right  on  the  margin 
of  the  lake  is  a  light  brown  or  almost  white,  very  slightly  crystalline  and 
tough  dolomite.  It  is  generally  compact,  but  in  some  places  is  slightly 
porous,  while  in  others  it  shows  little  rectangular  cavities  left  by  the 
solution  of  tabular  crystals  of  salt.  This  dolomite  did  not  appear  to 
contain  any  fossils,  but  it  and  the  saccharine  dolomitic  limestone 
undoubtedly  represent  the  top  of  the  Winnipegosan  formation,  while 
the  argillite  above  represents  the  base  of  the  Manitoban. 

On  a  long  point,  a  mile  further  towards  the  north-west,  a  low  exposure 
of  rather  granular  vesicular  dolomite  of  the  Winnipegosan  formation 
outcrops  with  a  dip  of  S.  35°  W.,  and  behind  it  the  point  is  heaped 
high  with  irregular  fragments  which  have  doubtless  been  recently 
broken  from  the  rock,  and  shoved  up  by  the  ice.  These  contain  a 
few  fossils,  such  as  Pentamerus  comis,  Stringocephalus  Burtini^  Eunema 
brevispira,  (tc.  Proceeding  iS.  30°  W.  down  the  shore  for  500  feet, 
white,  friable,  argillaceous  limestones  holding  Atrypa  retiadaris,  A. 
asjyera,  BeUerophon  Pelopis,  Hyolithes  alatus,  etc.,  make  their  appear¬ 
ance  dipping  S.  75°  W.  25°,  and  from  this  point  they  form  a  low  cliff  a 
little  back  in  the  woods,  running  southward  for  a  quarter  of  a  mile 
parallel  to  the  shore,  where  it  flattens  out.  These  represent  the  several 
beds  recorded  in  the  section  on  the  preceding  page. 

On  the  opposite  side  of  the  little  bay  at  the  mouth  of  Bell  River,  a 
hill  rises  to  a  height  of  100  feet  above  the  water,  and  across  the  end 
of  this  hill  the  waves  have  cut  a  cliff  thirty  feet  high.  The  upper 
twelve  feet  of  this  cliff  is  composed  of  white,  friable  limestone,  the 
same  as  that  outcropping  across  the  bay.  It  contains  the  following 
fossils  ;  Atrypa  retiadaris,  Spirifera  Ricliardsonii,  Paracydas  ellij)tica, 
Rajdiistoma  Tyrrellii,  BeUerophon  Pelops,  Ooiphalocirrus  Jilanitobensis, 
Loxonema  altivolvis,  Plyoliihes  alatus,  Gomphoceras  Manitohense, 
Favosites  Gotldandica  and  Alveolites  vallorutn. 


For  eighteen  feet  below  this,  in  the  middle  of  the  anticline,  the 
section  is  covered  with  debris  and  overgrown  with  brush. 

A  light  dip  carries  the  beds  up  and  back  from  the  face  of  the  cliff, 
but  the  beds  on  the  top  of  the  hill  are  still  a  little  higher  and  are  com¬ 
posed  of  hard  gray  limestone  containing  a  large  number  of  Atryjm 
reticularis,  Atrypa  aspera,  and  Paracydas  elliptica. 

Two  miles  and  three-quarters  north  of  the  mouth  of  Bell  River  is  a 
bare  flat,  over  which  a  small  brook  flows  into  the  lake,  behind  which 
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a,re  some  ridges  of  impure  sand.  The  creek  when  examined  on  the  1st  Brook  of  salt 

of  August,  1889,  was  flowing  sixty  gallons  a  minute  and  the  water  was 

very  saline,  containing  about  six-sevenths  of  a  pound  of  common  salt 

to  the  gallon,  which  would  give  a  total  discharge  by  the  brook  of  about 

thirty -seven  tons  of  salt  every  twenty-four  hours.  The  summer  of  1889 

was  a  particularly  dry  one  and  during  ordinary  seasons,  with  an  average 

amount  of  rainfall,  the  brine  would  doubtless  be  somewhat  weaker,  but 

on  the  other  hand  the  quantity  of  brine  discharged  and  probably  of 

salt  also  would  be  greater.  This  brook  flows  from  several  springs  a 

mile  or  more  further  inland,  which  are  described  elsewhere. 

A  mile  east  of  the  mouth  of  the  briny  creek,  on  the  west  side  of  a  Point  north  of 
point,  is  a  low  exposure  of  from  fifteen  to  twenty  feet  of  white  porous 
and  vesicular  dolomite  dipping  N.  7 0°  E.  at  angles  varying  from  0°  up 
to  12°.  It  contains  a  few  characteristic  Winnipegosan  fossils,  and  a 
small  amount  of  brine  is  flowing  from  it.  On  the  east  side  of  the  point  a 
low  anticline  forms  a  hill  thirty  feet  in  height,  the  rock  dipping  south¬ 
ward  at  an  angle  of  15°  and  northward  at  an  angle  of  3°.  The  bottom 
beds  are  hidden  by  debris,  but  at  the  top  twelve  feet  are  seen  consisting 
of  gray  limestone  containing  fossils,  overlying  nine  feet  of  evenly  bedded, 
light  yellow  limestone  holding  a  few  Atrypas,  which  again  overlies  a 
light  blue-gray  shale.  The  fossils  in  the  upper  band  consist  of  Cyatho- 
phyllum  Anna,  Atrypa  reticularis,  Atrypa  aspera,  Productella  sub- 
aculeata,  Paracyclas  elliptica,  Eaphistoma  Tyrrellii,  Bellerophon  Pelops, 

Hyolithes  alatus,  and  Gyroceras  Canadense. 

North  and  east  of  this  cliff  the  shore  is  generally  low  and  the  land 
behind  it  rises  gently  to  a  few  feet  above  the  water.  In  some  places 
a  wall  of  boulders  lines  the  shore.  No  rock  is  seen  in  place,  but  brine 
springs  rise  to  the  surface,  apparently  through  a  light  covering  of  till, 
and  many  of  the  boulders  and  masses  of  I'ock  in  this  vicinity  are  com¬ 
posed  of  Stringocephalus  dolomite. 

Three  miles  north  of  Salt  Point,  an  island  about  a  mile  in  length,  and  Island  north 
of  a  somewhat  oval  shape,  rises  conspicuously  out  of  the  lake.  The  Point 

south  and  west  shores  of  this  island  are  composed  of  well  rounded 
water-worn  pebbles  of  dolomite,  while  to  the  north,  and  hidden  behind 
a  belt  of  trees,  is  a  rather  broken  cliff  twenty  feet  high  composed 
of  a  thick  and  thin-bedded,  coralline,  dolomitic  limestone  cut  by  a  num¬ 
ber  of  jointage  planes  generally  at  a  high  angle  to  the  horizon.  The 
rock  appears  to  be  brought  up  by  a  light  anticline  and  in  places  is  com¬ 
posed  largely  of  Cyathojyhylhom  profundum.  With  this  are  associated 
Sphcerospongia  tessellata,  Pacliypora  cervicornis.  Alveolites  vallorum 
Actinostroma  Tyrrellii,  Fenestella  vera,  Polypora  Manitohensis,  Atrypa 
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reticularis,  A.  a.spera,  Pentamerus  comis.  String oce2}halus  Burtini, 
Terehratula  SuUivanti,  Actinogjtey'ia  Boydii,  Eunemu  hrevispira,  Euom- 
phalus  annulatus,  OmpAtalocirrus  Manitohensis,  Straparollina  ohtusa, 
Naticopsis  inornata,  .Macrochilina.  suhcostata,  and  Proetus  mundulus. 

This  evidently  represents  a  portion  of  the  Winnipegosan  formation, 
and  probably  is  at  the  base  of,  or  just  below  the  bottom  of  the  Stringo- 
cephalus  zone 

Returning  to  the  north  shore  nf  Salt  Point  Peninsula  and  pro¬ 
ceeding  westward,  the  first  exposure  is  a  cliff  thirty  feet  in  height, 
which  consists  of  white  dolomite  dipping  a  little  west  of  south  at  an 
angle  of  5°.  At  the  water’s  edge  it  consists  of  a  tough,  white,  yellow- 
Aveathering,  thick-bedded  dolomite,  in  which  are  many  pores  and 
vesicles  surrounded  by  light  brownish  stains.  The  surface  of  the 
individual  beds  is  very  irregular,  and  in  them  Actinostroma  Tyrrellii 
and  A.  fenestratum  are  veiy  abundant,  along  with  many  other  fossils. 
Overlying  the  beds  above  described  there  ai’e  fourteen  feet  of  very 
similar  dolomites,  aboift  the  middle  of  which  is  a  band  containing  a 
large  number  of  Kefersteinia  subovata.  Besides  the  above,  tliese  rocks 
contain  the  following  fossils,  characteristic  of  the  Stringocephalus  zone 
of  the  Winnipegosan  formation,  viz. ;  SpihcBrospongia  tessellata,  Colum- 
naria  disjuncta,  Pachypyora  cervicornis,  Alveolites  vallorum,  Actino¬ 
stroma  Tyrrellii,  A.  fenestratum,  Atry pa  reticularis,  Pentamerus  comis, 
Stringocephalus  Burtini,  Terehratula  Sidlivanti,  Gosseletia  sp.,  2[ya- 
lina  inflata,  Alodiomorpha  compyressa,  M.  parvula,  G oniophora  perangu- 
lata,  Nucyda  Manitohensis,  Kefersteinia  suhovata,  Paracyclas  antiqua, 
P.  elliptica,  Conocardium  Ohioense,  Cardiopsis  tenuicostata,  Cypricar- 
della  bellistriata,  Dentaliiun  antiquymi  (?),  Pleurotomaria  goniostoma,  P. 
infranodosa,  Rapyhistoma  Tyrrellii,  2Iurchisonia  turhinata,  21.  Dowlingii, 
Eunema  spyeciosum,  E.  hrevispira,  E.  suhspyinosum,  E.  clathratidum,. 
Euomphcdus  anmdatus,  Omphalocirrivs  Manitohensis,  Straparollina 
ohtusa,  Pseudopyhorus  tectiformis,  Naticoqysis  inornata,  2Tacrochilina 
suhcostata,  21.  pulchella,  Hyolithes  alatus,  Orthoceras  Tyrrellii,  Tetrago- 
noceras  gracile,  and  Proetus  mtindulus.  Above  these  fossiliferous  beds 
the  strata  become  thinner  and  much  more  compact  to  the  top,  where, 
for  three  feet,  they  are  very  resonant  and  appear  to  be  destitute  of 
fossils. 

Half  a  mile  farther  west,  is  a  bare  cliff  fourteen  feet  in  height,  consist¬ 
ing  of  a  white  or  cream-coloured,  tough,  uncrystalline  dolomite  with  a 
great  number  of  small  vesicular  cavities,  and  containing  very  many 
beautifully  clear  crystals  of  calcite.  It  also  contains  many  concretions, 
which  in  places  are  very  small,  and  give  the  rock  quite  a  pisolitic 
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appearance.  This  is  overlaid  by  a  bed  of  hard  argillaceous  limestone. 

These  beds  dip  with  considerable  regularity  S.  60°  W.  at  an  angle  of  3°. 

Behind  the  point  formed  by  this  projecting  cliff,  a  hill  rises  to  a 
height  of  seventy  feet  above  the  lake,  and  in  a  bay  to  the  west,  where  River, 
this  higher  hill  approaches  close  to  the  shore,  the  top  of  the  porous 
dolomite  outcrops  on  the  beach.  The  section  sjrown  on  the  face  of 


this  hill  is  as  follows  in  descending  order  ; — 

Light  gray  thick-bedded  argillaceous  limestone,  hold-  ft.  in. 
ing  Atrypa  reticularis,  A.  aspera,  and  Paracycla.s 
elliptica  in  great  abundairce,  associated  with  other 
species  common  to  the  Manitoban  formation. ...  12  0 

A  very  compact,  fine-grained,  hard,  brittle  buff- 

coloured  limestone .  1  6 

A  light  bluish-gray,  soft,  fine  grained  calcareous 

argillite,  breaking  down  into  a  gray  shale .  3  0 

Brownish-gray,  bard,  finely  crystalline  argillaceous 
limestone,  through  which  run  veins  of  crystalline 

calcite .  4  0 

Covered .  8  0 

Similar  hard  argillaceous  limestone .  3  0 

Covered .  36  0 

Hard  argillite .  2 

Porous  white  dolomite . 


A  mile  and  a  half  further  west  a  cliff  rises  to  a  height  of  twenty- 
four  feet  above  the  water,  composed  of  tough,  white,  vesicular  dolomite 
containing  String ocephalus  Burtini  and  other  associated  fossils  ;  and 
just  at  the  point  in  which  this  cliff  terminates,  a  grassy  hill  rises  in  a  steep 
slope  to  a  height  of  forty  feet  above  the  lake,  and  from  the  top,  and 
sides  of  this  hill  flow  several  brine  springs,  aggregating  in  all  about 
twenty-five  gallons  a  minute. 

At  a  salient  point  still  fui'ther  west,  and  just  opposite  the  mouth  of 
Steep  Rock  River,  is  a  cliff  of  similar  tough,  white,  vesicular  dolomite, 
the  little  cavities  being  arranged  in  horizontal  layers  and  containing  a 
few  fossils,  such  as  Pentamerus  comis,  ikc. 

This  cliff  is  twenty-four  feet  in  height  and  is  overlaid  by  a  coarse 
saccharine  dolomite,  while  at  the  foot  of  the  cliff  the  rock  contains 
Stringocephalus  Burtini  and  a  large  number  of  fossils  generally  asso¬ 
ciated  with  it. 

About  the  middle  of  the  exposure,  a  slight  anticline  brings  a  light 
brown  argillaceous  and  slightly  crystalline  dolomitic  limestone  just 
above  the  surface  of  the  water.  It  breaks  readily  with  a  very  uneven, 
jagged  fracture,  and  contains  a  few  fossils,  among  which  are  Atrypa 
reticularis  Spirifera  fimhriata. 
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Crossing  the  little  bay  to  the  west,  and  ascending  Steep  Rock  River 
for  about  half  a  mile  from  its  mouth,  a  thin  and  evenly  bedded,  light 
brown,  argillaceous  limestone  of  the  lower  portion  of  the  Manitoban  forma¬ 
tion  outcrops  in  the  bottom  of  the  brook  and  for  a  few  feet  up  the 
side  of  this  bank  with  a  light  north-westerly  dip. 

Leaving  the  river  at  this  point  a  portage  strikes  off  towards  the 
south-west  and  passing  through  a  poplar  forest  for  a  mile  and  a  quarter 
again  reaches  the  river  in  a  wide  marsh.  Towards  its  western  end  it 
passes  over  a  rocky  hill  that  rises  100  feet  above  the  lake,  on  the  sides  of 
which  are  several  low  exposures  of  a  coarse-grained,  crystalline,  mottled 
white  and  brown  limestone.  No  fossils  were  found  in  it,  but  it  doubt¬ 
less  belongs  to  the  Manitoban  formation.  The  limestone  lies  in  thick 
horizontal  beds  which  are  cut  by  a  number  of  veins  of  crystalline  calcite, 
and  has  much  the  appearance  of  some  of  the  bands  of  limestone  below 
the  Atrypa  band.  It  is  possible  that  it  has  here  replaced  the  shale 
to  a  considerable  extent. 

North  of  the  mouth  of  Steep  Rock  River  a  hill  rises  to  a  height  of 
eighty  feet,  with  a  smoothly  rounded  top  composed  of  thin-bedded, 
horizontal,  light  gray  Manitoban  limestone,  holding  A.  reticularis,  &c., 
while  twenty  feet  below  it  a  spring  of  brine  flows  from  the  side  hill 
and  forms  a  barren,  sterile  band  to  the  bottom  of  the  slope.  Irregular 
fragments  of  Winnipegosan  dolomite  are  lying  about,  evidently  derived 
from  the  immediate  vicinity. 

Also  three-quarters  of  a  mile  north  of  the  mouth  of  Steep  Rock 
River  a  hill  fifty-five  feet  in  height  forms  a  salient  point  projecting  into 
the  lake.  On  its  summit  are  ten  feet  of  horizontal,  white,  or  light  yel¬ 
lowish-gray  limestone,  containing  a  number  of  typical  Manitoban 
fossils,  including  Paracyclas  ellij)tica,  awpliistoma  TyrreJlii,  Bellerophon 
Pelops,  Plyolithes  alatus,  &c.  Thisis  underlaid  by  a  light  gray  or  greenish- 
gray,  calcareous  argillite  which  appears  to  have  a  thickness  of  twelve 
feet  or  more,  and  below  this  the  hill  is  covered  to  the  bottom.  At  the 
north  end  of  the  hill  these  rocks  have  a  dip  of  20°  S.  10°  W.  At  the 
edge  of  the  water  is  an  irregularly  bedded,  rather  coarse-grained, 
saccharine  limestone,  dipping  at  about  5°  from  N.E.  to  E.  In  places  it 
is  pure  white  and  in  other  places  it  is  of  a  dark  brownish  colour, 
and  through  it  rise  a  number  of  springs  of  brine. 

Half  a  mile  further  north  a  similar  hill  rises  to  a  height  of  thirty- 
five  feet  above  the  lake,  on  the  summit  of  which  are  twelve  feet  of 
typical  light  greenish-gray  Manitoban  limestone  in  beds  of  varying 
thickness  and  containing  a  large  number  of  characteristic  fossils. 
Below  it  is  a  calcareous  argillite  in  thin  beds. 
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Leaving  the  bay  into  which  Steep  Rock  River  empties,  and  coasting 
northward  beside  a  long  gravel  spit,  a  hill  is  reached  rising  to  a  height 
of  forty  feet  above  the  water,  its  lakeward  face  being  now  for  the  most 
part  overgrown  with  bushes,  and  separated  from  the  pebbly  beach  by  a 
narrow  belt  of  trees.  The  rock  throughout  is  a  light  gray,  thick-bedded, 
friable  limestone  which  in  places  is  oolitic  and  contains  many 
comminuted  fragments  of  fossils,  but  the  only  fossils  that  could  be 
I’ecognized  were  Atrypa  reticularis,  Athyris  vittata  and  C ypricardinia 
planulata.  The  rock  ,  is  undoubtedly  the  same  as  the  upper  beds  at 
Point  Wilkins,  described  below. 

Two  miles  further  to  the  north  the  shore  turns  abruptly  westward, 
and  at  the  salient  angle  thus  formed.  Point  Wilkins  rises  as  a  vertical 
cliff  to  a  height  of  eighty-three  feet  above  the  lake,  being  the  highest 
and  most  conspicuous  promontory  on  its  shore. 

It  consists  of  horizontal  strata  with  the  following  characters,  con¬ 
sidered  in  descending  order  : — 

Forty  feet  of  light  gray,  very  compact,  tine-grained,  thick-bedded,  and 
in  places  oolitic  limestone  which  breaks  readily  into  polygonal  fragments 
when  struck  with  a  hammer.  Very  few  species  of  fossils  were  found 
in  these  beds,  the  most  common  being  Athyris  vittata,  and  with  it  are 
associated  a  few  specimens  of  Atrypa  reticularis. 

Thirty-three  feet  of  a  light  gray  argillaceous  limestone,  running  down 
into  a  hard,  compact,  sonorous  limestone,  interbedded  with  clay  shale. 
This  limestone  contains,  in  places,  beautifully  preserved  cubical  crystals 
of  pyrite,  which  disappear  on  weathering,  leaving  the  surface  pitted 
with  small  cavities.  The  argillaceous  limestone  and  the  shaly  bands 
contain  many  beautifully  preserved  fossils,  among  which  are  Atrypa 
reticularis,  Cyrtina  Hamiltonensis,  Paracyclas  elliptica,  Euomphalus 
suhtrigonalis,  Gomphoceras  Alanitobense,  and  Ptyctodus  calceolus. 

Ten  feet  of  red  calcareous  argillite  without  fossils. 

These  beds  represent  the  upper  portions  of  the  Manitoban  formation 
as  seen  in  this  district,  and  although  they  were  not  seen  in  direct 
contact  with  the  lower  portion  of  the  terrane,  the  red  argillite  at  the 
base  of  the  section  probably  lies  not  far  above  the  limestone  seen  on 
the  tops  of  the  hills  a  little  distance  further  south. 

The  highest  part  of  the  promontory  is  at  its  north-eastern  extremity, 
from  which  the  summit  declines  with  a  slope  about  a  mile  in  length 
both  to  the  south  and  west.  The  stratification  is  in  general  nearly 
horizontal,  and  the  slope  of  the  surface  is  formed  by  the  unequal  erosion 
of  the  beds. 

The  strata,  however,  have  been  cut  by  vei'tical  fissures  in  a  number 
of  places,  and  into  these  fissures  the  overlying  and  surrounding  rock 
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has  fallen  in  a  confused  and  irregular  mass.  One  of  the  most  inter¬ 
esting  examples  of  these  broken  strata  occurs  three-quarters  of  a  mile 
south  of  the  point,  where  the  cliff  is  but  eighteen  feet  in  height  and 
hidden  behind  a  row  of  birch  and  poplar.  For  a  distance  of  thirty- 
two  paces  along  the  shore  the  rock  is  very  much  disturbed,  and  pro¬ 
jects  thirty  feet  beyond  the  rest  of  the  cliff,  which  consists  on  both 
sides  of  the  lower  argillaceous  limestone  lying  quite  horizontally.  In  the 
disturbed  portion,  however,  the  rock  consists  to  a  considerable  extent  of 
the  upper  limestone  holding  Athyris  vittata,  in  fragments  lying  in  every 
conceivable  position.  With  this  limestone  is  associated  a  hard,  light  blue 
sandstone  composed  of  fine,  more  or  less  rounded  grains  of  white  quartz, 
of  about  equal  size,  with  occasionally  an  included  nodule  of  iron  pyrites! 
This  sandstone  often  forms  the  matrix  of  a  breccia,  in  which  are  in¬ 
cluded  the  angular  pebbles  of  brittle  limestone. 

This  brecciated  mass  has  undoubtedly  been  formed  by  the  falling  in 
of  the  overlying  rock  to  fill  a  cave  or  fissure,  and  the  presence  of  the 
Athyris  limestone  shows  that  this  caving  in  took  place  before  the  sur¬ 
face  was  denuded  down  to  its  present  level,  since  the  cliff,  to  its 
summit,  is  now  composed  of  the  underlying  argillaceous  limestone,  and 
the  presence  of  the  sandstone  shows  that  this  limestone  was  overlaid 
by  a  white  or  light  blue  sand,  which  would  appear  to  have  been  the 
Dakota  sandstone  of  the  base  of  the  Cretaceous,  and  which  was  suflflci- 
ently  soft  and  incoherent  to  run  down  and  fill  the  interstices  between 
the  fragments  of  limestone.  This  sand  has  since  been  converted  into 
a  hard  sandstone  by  the  infiltration  of  a  calcareous  cement. 

About  two  hundred  paces  further  north  the  rock  in  the  cliff  is  again 
disturbed  in  a  somewhat  similar  manner,  but  here  there  is  no  sand¬ 
stone  mixed  with  the  limestone. 

Half  a  mile  still  further  north  a  mass  of  slidden  limestone  is  standing 
like  a  buttress  against  the  face  of  the  cliff,  which  is  here  about  seventy 
feet  high.  This  cliff  is  depicted  on  page  67  of  Dr.  Spencer’s  Report. 
The  beds,  especially  the  upper  ones,  are  but  very  little  disturbed, 
and  practically  horizontal,  while  at  the  bottom  are  ten  feet  of  evenly 
stratified  red  argillite.  All  are  hidden  for  a  short  distance  by  the  mass 
of  limestone  fallen  from  above.  This  has  evidently  been  formed  by  the 

filling  in  of  a  cave  fromabove,  orofafissurerunningparalleltothepresent 

face  of  the  cliff,  and  on  account  of  the  inclined  position  of  the  rock,  the 
waves  of  the  lake,  both  at  its  present  and  during  its  higher  stages,  have 
not  been  able  to  wear  it  back  as  rajiidly  as  the  adjoining  horizontal 
beds  of  the  cliff,  and  thus  it  stands  out  as  a  salient  feature  on  the  face 
of  the  escarpment. 
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In  other  places  in  the  same  promontory  the  heels  are  similarly  dis¬ 
turbed,  but  the  instances  already  described  are  the  most  remarkable. 

From  Point  Wilkins  no  I’ock  in  place  was  seen  on  the  sliore  for  Mouth  of  Red 
several  miles,  until  a  little  peninsula  was  reached  just  south  of  the 
mouth  of  Red  Deer  River,  where  the  beach  is  composed  of  dolomite 
dipping  N.  85°  W.  at  an  angle  of  10°.  At  the  back  of  the  beach, 
and  at  the  edge  of  the  woods  of  elm  and  willow,  is  a  little  cliff,  a 
foot  or  so  in  height,  of  hard  white  vesicular  Winnipegosan  dolomite, 
and  piled  up  in  front  of  it,  and  hiding  the  clifi'  in  many  places,  are  frag¬ 
ments  of  the  same  rock  containing  Sphen'ospongia  tessellata,  Pacliypom 
cervicornis,  Atrypa  reticularis,  RiiynchoneUa  pugnus,  PenUuuerus 
coniis,  Stringocepkalus  Burtini,  Myalina  injiata,  Kefersteinia  subovata, 

Mecynodoyi  like  Eifeliensis,  Cardiopsis  tenuicostata,  Cypricardinia 
pdanulata,  Orthonota  corrugata,  Palceacmcm  dngulata,  Pleurotomaria 
goniostoma,  P.  infranodosa,  P.  Spenceri,  Eunema  brevispira,  E.  suh- 
spinosum,  E.  clathratulum,  Astralites  Jimbriatus,  Oinphalocirrus  Mani- 
tohensis,  Macrockilina  subcostata,  Ortkoceras  TyrreUU,  Cyrtoceras  occi- 
'dentale,  and  Gyroceras  Jilitextum. 

Two  miles  and  a  half  north-east  of  the  mouth  of  Red  Deer  River  a  North  of  Red 
slight  and  rather  irregular  anticline  brings  to  the  surface  twenty  feet 
of  a  thick-bedded,  porous,  yellow-weathering  dolomite  of  the  Winni¬ 
pegosan  series,  containing  a  few  very  characteristic  fossils,  such  as 
Spkeerospongia  tessellata,  Columnaria  disjuncta,  Amplexus  or  Dvpkypkyl- 
lum,  Packypora  cervicornis,  Alveolites  valloriun,  Discina  sp.,  Ortkis 
Manitobensis, Spirifey-a  jimbriata,  Atrypa  reticularis,  Pentameriis  coniis, 
Stringocepkalus  Burtini,  Actinopteria  Boydii,  Myalina  trigonalis, 
Modioniorpkia  parvula,  Paracyclas  antiqua,  Pleurotomaria  infranodosa, 

P.  Spenceri,  Eunetna  suhspinosum,  Straparollina  obtusa,  Katicopsis 
inornata,  Gyroceras  filitextum. 

Two  miles  further  north  a  prominent  point  on  the  shore  is  formed 
of  similar  dolomite,  also  brought  up  by  an  anticline  striking  north 
and  south.  At  the  east  end  of  the  clift'  the  dijD  is  eastward  wdth  an 
angle  of  20°,  while  at  the  west  end  it  is  westward  at  a  low  angle. 

The  rock  contains  Stringocepkedus  Burtini  and  many  other  fossils,  the 
same  as  those  found  at  the  last  point,  besides  which  were  Polyqjora 
Alanitobensis,  Spirifera  Rickardsonii,  Atrypa aspera,  Spatellasubelliptica, 

Dentalium  antiquum,  and  Murckisonia  Dowlingii. 

A  mile  and  three-quarters  west  of  this  point  and  close  to  the  shore, 
a  hill  of  similar  dolomite  containing  Stringocepkedus  Burtini,  <tc., 
rises  to  a  height  of  twenty  feet  above  the  lake,  and  a  mile  to  the 
north-west  is  another  hill  of  very  similar  vesicular  dolomite,  which, 
however,  did  not  appear  to  contain  any  fossils.  Ten  feet  in  all  of 
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this  dolomite  was  seen,  and  in  a  bed  eight  feet  below  the  top  are  many 
little  crystalline  masses  of  pyrite,  some  of  which  have  been  altered 
into  hematite.  A  beauciful  cast  of  the  exterior  of  a  large  salt  crystal 
was  also  seen. 

Below  this  bed  of  dolomite  a  gently  sloping  hill  fifteen  feet  in  height 
reaches  to  the  lake,  and  over  it  are  trickling  several  little  rills  of 
brine. 

The  only  other  exposure  of  rock  in  place,  seen  on  the  west  shore  of 
Dawson  Bay  is  at  Macoun  Point,  which  is  marked  by  a  beautiful 
grove  of  tall  spreading  elms.  Around  the  grove  is  a  beach  of  rounded 
lunestone  gravel,  and  in  front  of,  and  a  little  below  the  gravel  is  a  line 
of  transported  boulders  of  gneiss  and  limestone.  From  this  line  of 
boulders  the  shore  extends  with  a  gently  declining  slope  to  the  edge  of 
the  water  and  is  strewn  with  angular  fragments  of  porous  dolomite 
which  have  been  shoved  up  by  the  ice  from  a  bed  with  a  very 
iri’egular  surface,  that  makes  its  appearance  in  extreme  low  water  in  a 
few  places.  It  consists  of  a  thick-bedded,  light  brownish-gray, 
saccharine  dolomite,  so  porous  as  to  feel  very  light.  It  does  not  appear 
to  contain  any  fossils,  but  closely  resembles  in  general  character  the 
dolomite  from  Devils  Point.  It  would  seem  to  be  an  upward  continuation 
of  the  Birch  Island  dolomite,  probably  immediately  underlying  the 
Stringocephalus  zone. 

Turning  now  to  Rowan  Island,  which  lies  two  miles  and  a  half  off 
the  shore,  in  the  north-western  portion  of  Dawson  Bay,  its  westeim 
extremity  is  found  to  be  composed  of  a  rough  porous  dolomite  precisely 
similar  to  that  at  Macoun  Point,  and  like  it  quite  unfossiliferous. 

Near  the  south  point  of  the  island  this  dolomite  again  composes  the 
shore,  while  just  back  from  the  margin  of  the  lake,  a  hill  rises  to  the 
height  of  twenty  feet  and  is  composed  of  a  white,  thick-bedded,  tough, 
vesicular  dolomite,  practically  horizontal,  and  thus  immediately  over- 
lying  the  hard  porous  dolomite.  It  would  appear  to  represent  the  base 
of  the  Stringocephalus  zone  and  contains  a  number  of  its  typical  fossils, 
such  as  Sphcerosjwngia  tessellata,  Actinocystis  variabilis,  Actinostroma 
I'yrreJlii,  A.  fenestratum,  Cystodictya  Hamiltonensis,  Fenestella  dis- 
panda,  Spirifera fimhriata,  Atrypa  reticiolaris,  Pentamerus  comis,  Strin¬ 
gocephalus  Purtini,  Goniophora  perangulata,  Bellerophon  Pelops, 
Porcellia  Manitobensis,  Omphalocirrus  Manitobensis,  Loxonema  altivol- 
vis,  L.  priscitm,  L.  cingulatum,  Bronteus  Manitobensis,  and  Lichas 
(  Terataspis )  sp. 

For  the  rest  the  island  appears  to  be  composed  of  these  two  kinds 
of  dolomite,  though  at  the  north  end,  where  low  hills  occur,  their  faces 
are  so  thickly  piled  with  boulders  that  the  rock  itself  was  not  exposed. 
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Leaving  the  shore  of  Lake  Winnipegosis,  and  ascending  the  Red 
D'eer  River,  its  banks  are  low  and  alluvial  for  the  first  two  miles 
from  the  lake,  at  the  end  of  which  distance  a  bare  stony  hill  rises 
to  about  twelve  feet  above  the  river.  Springs  of  brine  issue  from 
the  top  of  the  knoll  and  flow  down  its  sides,  discharging  in  all  from 
one  to  two  gallons  a  minute.  Close  to  the  river  is  n  sloping  exposure 
of  rather  thin-bedded,  light  gray,  Manitoban  limestone  breaking  into 
very  irregular  fragments  and  holding  great  numbers  of  Atrypa  reticu¬ 
laris,  with  Paracyclas  elliptica,  Cyrtina  Hamiltonensis  and  many  other 
fossils.  The  beds  are  dipping  east  at  an  angle  of  15°,  and  not  more 
than  four  or  five  feet  in  all  ai’e  exposed. 

A  short  distance  further  up  the  river,  on  the  same  side,  is  a  hill 
consisting  of  eleven  feet  of  limestone  overlaid  by  six  feet  of  unstratifled 
till.  The  rock  is  gray,  yellow  weathering  limestone  of  the  Manitoban 
series,  and  dips  N.  60°  E.  at  an  angle  of  16°.  The  upper  five  feet  is  a 
■whitish  limestone  breaking  readily  into  fragments  and  containing  a 
number  of  fossils ;  while  below  it  is  a  thicker-bedded,  but  not  very 
compact,  argillaceous  limestone,  containing  but  few  fossils. 

A  little  further  up  the  river,  and  about  half  a  mile  above  the  lower 
salt  spring,  a  clilF  of  limestone  rises  to  the  height  of  twelve  feet  above 
the  water,  overlaid  by  about  ten  feet  of  till.  The  cliff  is  about  300 
feet  long,  and  the  beds  dip  S.  50°  W.  at  an  angle  of  5°. 


The  following  section  is  here  shown  : —  ' 

Light  blue  or  blue-gray  clay  shale  or  calcareous  argillite, 
the  bottom  beds  of  which  contain  many  specimens 
of  Chonetes  Lorjani,  var.  Aurora,  while  the  top  beds 

are  of  a  slightly  brownish  colour . 

Thin  and  thick-bedded  light  blue-gray  argillaceous  lime¬ 
stone.  These  beds  together  with  the  base  of  the 
overlying  shales  are  very  fossiliferous,  containing 
Atrypa  reticularis,  Atrypa  aspera,  Strophodonta 
arcuata,  Productella  suhacuhata,  Spirifera  fmhri- 
ata,  Spirifera  Richardsonii,  Cyrtina  Hamiltonensis, 
Paracyclaselliptica,  Paracyclasantiqua,  Raphistoma 
Tyrrellii,  Bellerophon  Pelops,Porcellia  Alanitohensis 
OmphalocirrusManitobensis,HyolitJiesalatus,Proetus 
mundidus,Amplexus  sp. ,Cyathophyllum  vermiculare, 
Cyathophyllum petraoides.  Alveolites  like  cryp/todens, 

A  ctinoceras  Hindii . 

Thick  and  somewhat  obscurely  bedded  light  gray  lime¬ 
stone,  breaking  on  weathered  surfaces  into  irregu¬ 
lar  fragments.  It  contains  some  of  the  same  fossils 
as  the  beds  above  and  appears  to  represent  the  beds 
in  which  Atrypa  reticxdaris  is  most  abundant.  At 
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its  top  a  little  brine  is  trickling  out  of  the  rock,  and 

just  east  of  the  exposure  is  a  small  area  in  which  • 

springs  of  brine  are  flowing  over  the  surface .  8  0 

Light  gray  thin  and  evenly  bedded  limestone,  very  com¬ 
pact,  and  resounding  when  struck  with  the  ham¬ 
mer.  It  contains  very  few  fossils.  To  the  edge 
of  the  water .  2  0 

Three-quarters  of  a  mile  further  up  the  river,  on  the  south  side,  a  low 
anticline  striking  N.  50°  W.  brings  up  six  feet  of  the  light  blue-gray 
argillaceous  limestone  overlaid  by  a  foot  of  light  blue  clay  shale.  A 
few  fossils  were  found,  the  same  as  some  of  those  in  the  above  list. 

Half  a  mile  higher  up  the  stream  a  low  anticline  brings  seven  feet  of 
the  light  gray  limestone  to  the  surface,  broken  in  several  places  by  little 
faults.  It  also  contains  a  number  of  fossils,  the  same  as  those  already 
recorded  from  the  Manitoban  series  on  this  river. 

This  last  exposure  is  at  a  prominent  bend  in  the  river  and  a  mile  and 
a  half  above  it  a  rounded  hill  rises  on  the  north  bank  to  a  height  of 
twenty  feet,  on  the  south  side  of  which  are  several  small  brine  springs 
where  the  Indians  occasionally  procure  a  small  supply  of  salt  by  boiling 
down  the  water.  The  hill  consists,  to  within  four  feet  of  the  water  at 
all  events,  of  light  gray  limestone,  the  sloping  face  of  which  breaks  off 
in  irregular  fragments.  This  locality  was  visited  by  Prof.  Macoun*  in 
1881  and  some  fossils  were  collected  from  it,  among  which  Ortliis 
striatula  (0.  lowensis)  is  especially  noticeable  as  not  having  been 
obtained  by  the  writer. 

Fossils  are,  however,  very  abundant,  and  are  generally  very  well 
weathered  out  by  the  action  of  the  salt  water.  The  following  species 
were  collected,  and  may  be  considered  with  the  preceding  list  as  a  typ¬ 
ical  series  for  this  northern  portion  of  the  Manitoban  formation : 
Ci/atho2)h'i/llum  vermiculare,  var.  pi'cecursor,  C.  Waskasense,  C.  petraoides, 
Alveolites  like  cryptodens,  A.  vallorum  1  Strojjhodonta  arcuata,  Cyr- 
tina  Hamiltonensis.,  Atryjoa  reticularis,  A.  aspera,  Paracyclas  elliptica, 
Raphistoma  Tyrrellii,  Loxonema  altivolvis,  Proetus  mundulus. 

For  the  rest  of  the  distance  to  Red  Deer  Lake  the  banks  are  gener¬ 
ally  composed  of  till  or  alluAuum,  but  at  the  head  of  Pelican  rapids 
a  band  of  light  gray  limestone  of  the  Manitoban  series  crosses  the 
river.  Where  seen  it  was  dipping  southward  at  an  angle  of  12°  and 
contained  a  few  fossils,  such  as  Atrypa  reticularis,  Oniphalocirrus  ALani- 
tobensis,  Proetus  mundulus,  tkc. 

Red  Deer  Lake  lies  in  a  very  shallow  basin  and  its  shores  are  gener¬ 
ally  low  and  alluvial  or  composed  of  sand  and  boulders.  In  one  place  on 
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the  south  shoi-e,  however,  peeping  out  from  under  the  boulders,  and  at 
an  elevation  of  from  two  to  three  feet  above  the  water,  is  an  expo¬ 
sure,  showing  in  all  a  foot  of  a  light  gray,  white  weathering,  thin-bedded 
limestone,  dipping  east  at  an  angle  of  5°,  and  at  a  hundi’ed  yards  far¬ 
ther  east  there  is  exposed  for  fifty  paces  along  the  shore  a  horizontally 
bedded,  light  gray,  slightly  magnesian  limestone,  qften  red  from  the 
presence  of  iron.  In  places  it  is  evenly  bedded,  while  in  other  places 
it  is  a  breccia  with  very  irregular  pebbles. 

In  the  entire  absence  of  fossils  it  is  impossible  to  determine  the 
exact  position  of  these  beds,  but  it  is  reasonable  to  infer  that  they  form 
part  of  the  upper  brecciated  portion  of  the  Manitoban  series,  which  is 
well  shown  on  several  of  the  islands  in  Swan  Lake. 

Returning  to  Lake  Winnipegosis,  and  ascending  Shoal  River  Shoal  River, 
to  the  north  end  of  Swan  Lake,  no  rock  is  seen  in  place  on  or  near 
the  banks  of  the  stream.  Occasional  areas  are  rendered  wet  and 
barren  by  flows  of  brine  from  salt  springs,  indicating  the  probable 
occurrence  of  the  basal  shales  of  the  Manitoban  series,  under  the 
covering  of  drift. 

The  shores  of  Swan  Lake  are  also  low,  and  the  points  are  often  Swan  Lake, 
piled  high  with  travelled  boulders.  But  many  of  the  islands  consist 
of  low  bosses  of  limestone  standing  a  few  feet  above  the  level  of  the 
water. 

Rose  Island  lies  towards  the  northern  end  of  the  lake,  and  consists  Rose  Island, 
almost  entirely  of  beautifully  glaciated  limestone  which  at  the 
western  end  I’ises  to  a  height  of  ten  feet  above  the  water,  showing  at 
the  same  place  a  dip  of  8°  to  the  south.  The  rock  is  the  fine-grained 
compact  limestone  of  the  upper  portion  of  the  Manitoban  series,  and 
contains  a  few  Athyris  vittata  and  other  characteristic  fossils.  In 
places  it  is  brecciated,  with  a  matrix  of  more  or  less  soft  argillite, 
but  it  is  not  improbable  that  the  broken  character  is  due  to  the 
occurrence  of  fissures  or  slight  faults. 

The  three  adjoining  islands  were  also  found  to  consist  of  the  same 
limestone  under  precisely  similar  conditions. 

Most  of  the  remaining  shores  and  islands  of  the  lake  are  low,  or  Swan  River 
°  .  delta, 

covered  with  boulders,  but  on  the  eastern  side  of  the  delta  of  Swan 

River  there  are  two  rocky  prominences.  The  northern  one,  N.  lat. 

52°  27'  45",  long.  100°  42'  W.  consists  of  a  low  exposure  two  feet 

above  the  water  (August  31st,  1889),  of  a  light  gray  stratified 

slightly  argillaceous  limestone  belonging  to  the  lower  portion  of  the 

Manitoban  series.  On  the  shore  were  also  lying  many  large  slabs  of 

somewhat  similar  limestone  which  had  been  shoved  up  by  the  ice  from 

a  thicker-bedded  layer  below  the  surface  of  the  water.  The  rock  con- 


Kock  cliff. 


Lowest  trail 
crossing. 


Low  shores. 


V 


E  NORTH-WESTERN  MANITOBA. 

tains  many  large  and  well-preserved  specimen.s  of  Atrypa  reticularis, 
with  some  large  A.  aspera,  besides  Paracyclas  elliptica,  Raphistoma 
Tyrrellii,  Bellerophon  Pelops,  Gyroceras  submainillatum  and  Proetus 
sp.  The  beds  here  have  a  light  dip  of  r-2"  S.  60°  E. 

Two  miles  further  south,  the  other  rocky  point  consists  of  a  little 
cliff  eight  feet  in  height.  The  rock  is  a  thick-bedded  gray  limestone, 
breaking  readily  into  small  polygonal  fragments,  and  is  generally 
very  similar  to  that  composing  Rose  Island.  It  appears  to  be  raised 
in  a  low  anticline,  striking  south-east  and  north-west.  At  the  north¬ 
eastern  end  of  a  small  island  off  this  point  there  is  a  low  exposure  of 
similar  limestone,  but  in  neither  places  were  fossils  characteristic  of 
any  particular  horizon  to  be  found. 

A  mile  north-westward  from  the  last  point,  and  at  the  eastern  end 
of  a  small  lake,  is  a  stony  area  in  which  are  several  little  springs  of 
biine,  one  of  which  is  flowing  about  two  gallons  a  minute  and  all 
the  rest  are  together  flowing  about  twice,  as  much.  The  exact 
horizon  in  the  Devonian  from  which  the  brine  flows  was  undetermin¬ 
able.  For  many  years  a  local  supply  of  salt  has  been  obtained  by  the 
half-breeds  from  those  brine  springs,  and  their  rusted  iron  evaporating- 
pans  can  be  seen  lying  here  and  there  on  the  ground. 

Two  miles  and  a  half  west  of  the  rocky  cliff  on  the  point,  is  the  low¬ 
est  trail-crossing  of  the  Swan  River,  on  the  south  side  of  which  is  a 
hill  rising  to  a  height  of  thirty  feet  above  the  river.  On  the  north 
side  of  this  hill  is  a  cliff  six  feet  high  showing  at  the  bottom  three 
feet  of  a  horizontally,  thinly  and  evenly-bedded  light  reddish  limestone 
which  appears  to  be  unfossiliferous,  while  above  it  is  a  band  five  feet 
thick  of  a  cream-coloured  limestone,  often  saccharine  and  porous, 
with  many  crystals  of  calcite.  This  upper  band  contains  a  few  fossils, 
such  as  Cyrtina  Handltonensis,  Raphistoma  Tyrrellii,  cfec.,  and  the  whole 
probably  rejjresents  a  horizon  in  the  Manitoban  series  just  below  the 
base  of  the  Point  Wilkins  beds. 

No  Palaeozoic  rocks  in  place  were  found  higher  up  the  Swan  River 
than  in  this  hill  at  the  crossing. 

O 

LAKE  MANITOBA, 

The  shores  south  of  Manitoba  House  were  not  closely  examined,  but 
they  are  generally  low,  with  a  ridge  of  sand  and  gravel  running  along 
at,  or  a  little  back  from,  the  edge  of  the  water.  The  water  is  shallow, 
and  the  gently  declining  lake  bottom  is  studded  with  large  gneissoid 
boulders,  which  are  especially  abundant  off  the  more  prominent  points. 
No  cliffs  of  the  older  rocks  are  apparent  along  the  western  shore  of 
this  portion  of  the  lake. 
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North  of  Manitoba  House  the  shore  maintains  much  the  same 
character,  but  boulders  are  stacked  up  somewhat  more  thickly  on  the 
points.  On  one  of  these  points,  a  little  north  of  the  entrance  to  Ebb 
and  Flow  Lake,  a  boulder  of  Huronian  conglomerate  with  pebbles  of 
gneiss  in  a  fine  green  matrix  was  lying  in  a  pile  of  boulders  of  gneiss. 

On  both  sides  of  this  point  extend  ridges  of  I’ather  angular  pebbles 
of  limestone. 


On  the  east  side  of  the  lake,  at  Sifton  Narrows,  where  the  old  loca-  Sifton  Nar- 
tion  of  the  Canadian  Pacific  Railway  can  be  plainly  seen  as  a  wide  and 
well-cut-out  line  through  the  surrounding  poplarforest,  is  a  low  exposure 
of  porous  Devonian  limestone  close  to  the  edge  of  the  water. 

Following  the  projected  railway  line  eastward  from  the  lake,  a  clear-  Old  quarry, 
ing'  is  reached  in  the  woods  where  a  small  quarry  has  been  opened. 

The  rock  is  a  cream-coloured,  harsh,  semi-crystalline,  porous,  and  very 
light  dolomitic  limestone,  in  which  large  open  vesicles  are  I’arely 
present.  It  effervesces  feebly  in  weak  hydrochloric  acid,  but  dissolves 
readily  in  the  acid  when  warmed,  with  a  slight  white  residue.  The 
bedding  is  thick  and  practically  horizontal.  290  paces  further  east¬ 
ward  along  the  old  line  more  extensive  quarrying  operations 
have  been  carried  on.  The  rock  is  a  magnesian  limestone  similar 
to  the  last,  but  here  it  is  dipping  westward  at  an  angle  of  19°, 
and  is  cut  by  two  sets  of  more  or  less  irregular  jointage  planes  that  dip  at 
angles  of  80°  to  the  bedding.  The  directions  of  these  two  sets  of  planes 
are  north  and  south,  and  N.  80°  W.  and  S.  80°  E.  The  rock  weathers 
very  rapidly,  softening  on  exposure  to  the  air. 

It  is  a  very  poor  medium  for  the  preservation  of  fossils,  but  numerous 
fragments  occur  in  this  and  the  previous  exposures,  among  which  are 
large  and  small  stems  of  Crinoids,  CyatJtopltyllum  Anna,  CyathopliyUum  Fossils. 
profunduin,  Paclbypora  cervicoymis,  and  Atrypa  reticularis. 

In  the  last-mentioned  quarry  about  ten  feet  in  all  of  the  limestone 
is  exposed,  while  the  other  two  exposures  repre.sentthe  same  or  slightly 
higher  beds  near  the  summit  of  the  Winnipegosan  formation. 

A  mile  and  a  half  north  of  the  crossing  of  the  old  Canadian  Pacific 
Railway,  at  the  north  end  of  Manitoba  Island,  is  a  cliff  200 
paces  in  length  and  twelve  feet  high,  composed  of  horizontal 
strata  of  hard,  compact,  brittle,  thin- bedded  limestone,  very  irregularly 
jointed  and  fractured.  The  general  colour  is  cream,  but  in  some  places 
this  runs  into  a  bright  buff  or  dull  pink.  A  rather  softer  buff-coloured 
band  runs  along  the  face  of  the  cliff  five  feet  down  from  the  top. 

Some  of  the  more  compact  layers  contain  little  masses  and  vugs  of 
crystalline  calcite,  and  occasional  little  pits  are  seen  from  which 
crystals  of  pyrite  have  weathered  out. 


Manitoba 

Island. 


Manitoba 
Island — Con. 


Fossils. 


Limestone  on 
west  side  of 
strait. 


Base  of 

Manitoban 

formation. 


192  E  NORTH-tVESTEEX  MANITOBA. 

The  rock  breaks  into  very  irregular  flattened  fragments.  From 
the  foot  of  the  cliff  a  beach  fifty  feet  wide  of  these  flattened  pebbles, 
which  ring  like  a  bell  when  struck  with  a  hammer,  with  occasional 
boulders  of  gneiss,  extends  to  the  edge  of  the  water.  When  the  wind 
blows  from  the  north  and  the  waves  roll  on  this  shingle  beach,  carry¬ 
ing  with  them,  both  advancing  and  retiring,  these  resonant  pebbles 
and  dashing  them  against  one  another,  a  roaring  noise  is  made  which 
Indian  superstition  has  attributed  to  the  Wanito  beating  a  drum,  or 
otherwise  similarly  disporting  himself.  Thus  this  part  of  the  lake  was 
called  “Manito-ba,”  or  the  “  Narrows  of  the  Spirit,”  a  name  that  was 
atterwards  applied  to  the  whole  lake  and  then  to  the  province  in  which 
the  lake  is  situated. 

The  rock  effervesces  strongly  in  weak  hydrochloric  acid  and  dissolves 
quickly,  leaving  a  flocculent  pink  residue  of  ai’gillaceous  material. 

Hie  beach  at  the  foot  of  the  clilf  extends  westward  into  a  spit  of 
coarse  gravel,  and  in  the  pebbles  that  had  evidently  been  derived  from 
the  cliff,  a  number  of  fossils  were  found,  among  which  are  the  follow¬ 
ing  ;  Chonetes  2Ianitohensis,  Productella  suhactdeata,  Atrypa  reticularis, 
A.  asperOi,  Aucula  hrcitci,  iiculites  sp.,  Pciracyclas  elliptica,  Pelleroplion 
sp.,  Qrthocercis  sp.,  a  tooth  of  a  species  of  Rhyncliodus,  and  a  scale  of  a 
species  of  Onychodus. 

On  the  east  and  west  sides  of  the  island  low  exposures  of  limestone 
are  also  seen,  apparently  horizontal,  but  it  is  generally  a  little  softer 
and  more  yellowish-brown  and  argillaceous  than  at  the  cliflf,  and  is 
probably  a  few  feet  lower. 

On  the  opposite  side  of  the  strait,  bearing  south  from  the  north¬ 
west  end  of  Manitoba  Island,  is  an  outcrop  150  paces  in  length 
along  the  shore,  of  similar  brittle  salmon-coloured  limestone.  It  is 
lying  in  well-defined  beds  of  from  two  to  six  inches  in  thick¬ 
ness,  and  besides  being  broken  by  numerous  small  cracks,  is  cut  by 
several  sei'ies  of  jointage  planes  sloping  at  considerable  angles  from 
the  vertical,  and  cracks  and  holes  in  the  rock  are  filled  with  crystals 
and  crystalline  veins  of  calcite.  The  bedding  appears  on  the  whole 
to  be  about  horizontal,  though  at  the  eastern  end  of  the  exposure  the 
rocks  rise  in  a  light  anticline  striking  N.  45  E.,  and  dipping  away  on 
both  sides  at  angles  up  to  2°.  A  little  further  west  the  beds  all  dip  in 
towards  a  centre  at  the  edge  of  the  bushes.  Nothing  but  obscure  frag- 
ments  of  fossils  could  be  found. 

This  limestone  occupies  a  position  at  the  base  of  the  Manitoban 
formation,  representing  the  southern  continuation  of  the  shales  seen 
at  South  Manitou  Island,  and  near  the  mouth  of  Bell  River. 
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The  exposed  surface  along  the  shore  is  smooth  but  lightly  undulat¬ 
ing,  being  modified  by  water  erosion  ;  and  at  several  places  back  from 
the  shore,  when  it  was  stripped  of  its  covering  of  clay,  it  was  found 
to  present  the  same  chai-acter.  The  covering,  however,  generally 
consisted  of  broken  fragments  of  the  rock  itself,  probably  shoved  over 
it  by  the  ice.  ' 

Proceeding  northward  along  the  east  side  of  the  lake,  the  next  Point  Richard 
exposure  of  Devonian  rock  is  seen  at  a  point  on  the  west  side 
of  Point  Richard,  where  a  cliff  rises  abruptly  out  of  moderately 
deep  water  to  a  height  of  ten  feet,  having  been  brought  up  by 
a  low  anticline  striking  N.  15°  W.  and  S.  15°  E.  It  is  difficult  to 
measure  exactly  the  thickness  of  beds  here  exposed,  as  the  bedding  is 
heavy  and  indistinct,  and  it  is  only  possible  to  examine  it  thoroughly 
from  a  boat  in  calm  water,  while  during  the  day  on  which  it  was 
visited  by  the  writer,  a  strong  north  wind  was  blowing,  causing 
a  heavy  sea  to  beat  against  the  face  of  the  cliff.  The  section  as 
measured,  however,  shows  thirty  feet  of  cream-coloured,  hard,  dolomitic 
limestone,  like  that  seen  further  north  at  Monroe  Point,  full  of  small 
cavities  left  by  the  decay  of  numerous  minute  fossils,  and  weathering 
with  a  very  irregular  knobby  surface.  Five  feet  from  the  bottom  of  the 
section  a  few  fossils  were  collected,  consisting  of  small  Crinoid  stems, 

Loxonema  cingvlatum,  and  several  other  small  gasteropods.  The 
exposure  represents  a  horizon  about  the  summit  of  the  Winnipegosan 
formation. 

Off  Point  Richard  lie  two  small  islands  consisting  in  the  centre  of 
boulders  of  gneiss  and  cream-coloured  limestone,  around  which  is  a 
beach  of  gravel. 

South  of  these  islands  is  a  deep  bay  with  low  shores  fringed  by  a 
shelving  beach  of  glistening  shingle. 

Reed  Island  was  not  examined,  but  it  appeared  to  be  low,  without  Reed  Island, 
rock  exposures,  and  surrounded  by  a  beach  of  gravel  or  boulders. 

The  shore  directly  east  of  Point  Richard  is  low,  and  broken  only 
by  prominent  points  surrounded  by  sloping  walls  of  large  gneissoid 
boulders,  piled  about  six  feet  in  height,  between  which  are  circling 
bays  cut  off  from  the  low  land  behind  by  gravel  beaches,  or  running 
back  into  deep  marshes. 

The  shore  all  the  way  northward  to  Elm  Point  maintains  precisely 
the  same  character. 

Elm  Point  itself  is,  however,  a  spit  of  limestone  gravel  without  Elm  Point, 
boulders  projecting  southward  into  deep  water,  formed  by  the  action  of 
the  shore  current  moving  southward  and  carrying  with  it  and  assort¬ 
ing  the  pebbles  derived  from  the  wear  of  the  shore  to  the  north. 
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For  a  short  distance  noi’th  of  Elm  Point  the  shore  is  somewhat  more 
regular  than  before,  with  fewer  boulders  collected  on  the  points.  In 
one  place  the  land  behind  the  beach  is  a  few  feet  higher  than  the  lake, 
but  boulders  are  shoved  up  against  it  so  thickly  that  no  section  can  be 
seen.  The  land,  however,  in  all  probability  here  consists  of  till,  and 
the  action  of  the  waves  has  carried  away  the  finer  material,  while  the 
shoving  of  the  ice  in  spring  has  constantly  tended  to  pile  the  boulders 
in  a  compact  wall  along  the  beach. 

Three  miles  and  a  half  north  of  Elm  Point  Devonian  limestone  of 
the  Manitoban  series  begins  to  make  its  appearance  on  the  shore,  and 
thence  northwai'd  for  two  miles  there  is  an  almost  continuous 
exposure  of  these  rocks  rising  in  a  low  anticline  to  a  greatest  height  of 
twenty  feet  nine  inches  above  the  level  of  the  water  of  July,  1888, 
while  close  to  the  foot  of  the  highest  part  of  the  cliff  the  water  is 
seventeen  feet  deep,  giving  the  cliff  a  total  height  of  more  than  thirty- 
seven  feet. 

The  rock  is  white  or  light  gray  limestone,  moderately  thin-bedded 
and  breaking  very  irregularly  into  angular  fragments.  About  twenty- 
five  feet  in  all  are  exposed  and  of  these  the  lower  beds  are  the  most 
friable  and  easily  worn  away  by  the  water,  forming  an  irregular  over¬ 
hanging  cliff,  through  narrow  parts  of  which  the  waves  have  in  several 
instances  cut  wide  apertures,  while  in  other  places,  planes  of  jointage 
have  carried  back  the  erosive  agents  to  wear  out  narrow  bays  and 
caverns,  the  floors  of  -which  are  formed  of  rounded  limestone  pebbles 
broken  from  the  cliff  itself. 

The  strata,  which  are  just  above  the  basal  argillites  or  argillaceous 
limestones  of  the  Manitoban  formation,  are  not  at  all  rich  in  fossils,  but 
nevertheless  the  following  species  have  been  collected,  -viz.  : — Favosites 
Gothlandica,  Crinoid  stems,  Monotrypa  sp.,  Atrypa  reticularis,  Atrypya 
aspera,  Pentamerus  comis,  Gyroceras  suhmamillatum,  Bellerophon 
Pelops,  Euomplmlus  Manitobensis  and  remains  of  fishes. 

The  surface  of  the  rock  in  a  number  of  places  shows  well-marked 
glacial  grooves  and  striae  bearing  S.  13°  E.,  and  in  one  place,  at  the 
north-west  extremity  of  the  point,  the  striae  are  bearing  S.  2°  W., 
while  at  another  place  on  the  north-east  side  of  the  point  they  are 
bearing  S.  1° — 8°  E.  At  this  latter  place  they  are  on  a  sloping  beach 
close  to  the  edge  of  the  water. 

The  surface  of  the  limestone  is  generally  covered  with  two  or  more 
feet  of  clay,  filled  with  angular  fragments  of  the  rock  itself  derived 
from  close  at  hand,  and  this  is  often  overlaid  by  rounded  limestone 
gravel,  while  along  the  shore  on  the  side  of  the  point,  boulders  of 
gneiss  are  thickly  scattered. 
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From  Steep  Rock  Point  to  the  head  of  Fairford  River  the  shore  is 
low  and  consists  of  a  gravel  ridge,  on  the  edge  of  a  marsh  that 
stretches  back  into  the  interior. 

At  the  discharge  of  Lake  Manitoba  into  the  Fairford  River,  a  band  Rock  at  head 
of  white  limestone,  probably  of  Silurian  age,  crops  out  on  the  south 
bank  close  to  the  edge  of  the  water,  and  extends  northward  beneath  the 
bed  of  the  stream.  It  is  a  white,  hard,  thin-bedded,  and  semi-crys¬ 
talline  limestone,  and  eighteen  inches  in  all  is  exposed.  No  fossils 
could  be  found.  Its  surface  is  polished  and  striated,  the  strife  run-  Glacial  strise. 
ning  S.  13°  E. 

A  mile  to  the  east  of  this  is  a  ridge  six  feet  in  height  running  S. 

13°  E.,  and  apparently  composed  of  the  same  rock,  while  in  the  vicinity 
of  the  Fairford  Mission  Church,  and  for  a  mile  or  more  to  the  east  of 
it,  similar  rock  immediately  underlies  the  surface,  and  occasionally 
rises  into  view  in  little  bare  knolls. 

A  mile  and  a  half  a  little  north  of  east  from  the  Mission  and  just  Vertical  cave, 
south  of  a  road  to  Lake  St.  Martin,  the  rock  comes  to  the  surface  and 
in  it  is  a  hole,  five  feet  in  diameter,  running  straight  down  for  fourteen 
feet,  and  expanding  somewhat  at  the  bottom.  I  was  told  that  the 
Indians  of  the  vicinity  ascribe  the  formation  of  this  hole  to  a  great 
snake  that  lived  in  former  times.  Even  now  they  refuse  to  go  down 
into  it.  It  gives  a  section  from  top  to  bottom  of  hai’d  compact 
white  limestone,  in  places  rather  thin-bedded. 

The  cave  has  been  formed  by  water  charged  with  carbonic  acid 
trickling  through  fissures  in  the  limestone  and  dissolving  out  its  more 
soluble  portions.  When  examined  in  July,  1888,  the  bottom  was 
Qovei’ed  with  ice. 

No  fossils  were  found  anywhere  throughout  this  band  of  limestone,  Silurian, 
but  it  would  seem  evident  that  it  is  a  continuation  of  the  Silurian 
magnesian  limestone  that  occupies  the  east  side  of  Lake  Winnipegosis, 
north  of  Birch  Island. 

North-west  of  the  head  of  Fairford  River  the  shore  of  the  lake  is 
generally  low,  and  it  is  not  till  the  vicinity  of  Davis  Point  is  reached  Davis  Point, 
that  the  Silurian  again  makes  its  appearance.  At  the  southern  end 
of  this  low  exposure,  a  thin  and  even-bedded  dolomitic  limestone  crops 
out  of  the  bank  near  the  water’s  edge,  and  many  slabs  of  the  same 
rock  are  scattered  over  the  shore.  No  fossils  were  found  in  it,  but  it 
is  doubtless  the  same  band  as  is  exposed  at  Fairford. 

At  the  north  end  of  the  exposure,  and  apparently  overlying  the  last- 
mentioned  rock,  is  a  layer  of  very  thick-bedded  limestone,  also  slightly 
dolomitic.  It  is  yellow,  hard  and  tough,  but  not  compact  like  the 
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last,  being  largely  composed  of  the  debris  of  Stromatoporoids  and 
corals.  It  weathers  white,  with  a  veiy  rough  surface. 

The  following  fossils  were  collected  from  this  latter  bed ;  CJathro- 
dictyon  ostiolaturri,,  Clatlirodictyon  vesiculosum,  Pycnostylus  Guelpli- 
ensis,  Zcqohrentis,  sp.,  and  Favosites  Gothlandica. 

The  north  shore  of  Portage  Bay  is  low,  without  rock  exposures,  with 
long  points  of  boulders  running  out  in  the  direction  of  general  glacial 
striation.  The  islands  ofi  the  shore  are  also  chiefly  composed  of 
gneissoid  boulders,  and  from  the  highest  points  there  are  low  ridges 
extending  S.  8°  E.  in  the  same  direction  as  the  points. 


Paonan  Point. 


North  shore 
of  lake. 


The  shores  of  Paonan  Point,  as  far  as  they  were  examined,  were 
also  found  to  present  in  most  places  a  boulder  wall  to  the  lake,  while 
in  tlie  interior  the  land  was  low  and  marshy.  Cherry  Island,  off  the 
southern  extremity  of  this  point,  is  also  surrounded  by  boulders  on  its 
southern  side,  while  its  northern  side  is  a  beach  of  gravel  and  sand. 

IV  est  of  the  portage  at  the  north  end  of  Paonan  peninsula,  to  the 
mouth  of  VI  aterhen  River,  no  rock  is  seen  anywhere  on  the  north  side 
of  the  lake,  but  the  shore  is  everywhere  low  and  the  points  and  islands 
are  surrounded  by  boulders,  often  piled  up  to  a  height  of  six  to  eight 
feet.  Off  the  points,  boulder  reefs  frequently  extend  into  the  lake 
for  a  considerable  distance,  while  the  deep  bays  lymg  between  the 
points  run  back  to  extensive  marshes.  The  boulders  are  chiefly  of 
gneiss,  mica  schists  and  other  Archaean  rocks,  while  the  pebbles  on  other 
parts  of  the  shore  are  mostly  of  white  limestone.  Some  of  these  hold 
impressions  of  salt  crystals,  and  doubtless  have  been  transported  by  the 
glacier  from  the  Silurian  limestone  to  the  north. 


Retui'ning  to  Sifton  Narrows,  and  thence  proceeding  northward  up 
the  west  side  of  Lake  Manitoba,  the  country  is  found  to  be  very 
similar  to  that  on  the  east  side  of  the  lake.  The  shore,  however,  is  not 
so  thickly  strewn  with  boulders,  which  are  generally  confined  to  the 
more  prominent  points  and  to  little  rocky  islands,  while  the  beach  in 
most  places  is  composed  of  a  ridge  of  finer  or  coarser  limestone  gravel 
extending  along  the  face  of  a  marsh  which  stretches  back  to  a  poplar 
Big  Sandy  forest.  No  rock  in  place  is  seen  till  Big  Sandy  Point  is  reached, 
one  of  the  best  known  harbours  on  the  lake.  It  is  a  spit  of  small 
pebbles  of  limestone  and  gneiss  rising  six  feet  above  the  water,  which 
is  six  to  eight  feet  deep  close  to  the  shore. 

North  of  the  harbour  is  a  rocky  hill,  the  face  of  which  forms  a  cliff 
ten  feet  high  overlooking  the  lake.  It  is  composed  of  a  harsh 
semi-crystalline  very  light  brown  magnesian  limestone,  which  weathers 
to  a  somewhat  darker  shade  of  brown.  It  is  rather  thick-bedded  and 
approximately  horizontal,  though  the  beds  appear  to  have  an  undulat- 
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ing  dip.  Fossils  were  poorly  preserved,  but  the  following  were  recog¬ 
nized  : — Facliypora  cervicornis,  Crinoidal  columns,  Atrypa  reticularis, 

A.  aspera,  and  Pentainerus  comis. 

The  shore  onwards  past  Crane  River  narrows  is  piled  high  with 
boulders,  and  the  next  Devonian  exposure  seen  was  at  Monroe  Point, 
on  the  west  side  of  the  mouth  of  Crane  River.  There  are  here  three 
minor  points,  at  which  are  little  cliffs,  showing  respectively  nine,  nine, 
and  six  feet  of  a  tough  white  compact  or  vesicular  and  entirely 
unci’ystalline  dolomitic  limestone.  In  some  of  the  compact  bands, 
where  no  vesicles  are  present,  a  smooth,  newly  fractured  or  polished 
surface  of  the  rock  shows  a  kind  of  oolitic  structure,  the  round  or 
irregularly  shaped  oolitic  grains  being  more  opaque  than  the 
surrounding  matrix.  The  bedding  is  heavy  and  horizontal,  but  at  the 
south-easterly  point  there  are  several  series  of  jointage  planes,  along 
which  there  would  seem  to  be  slight  faults,  with  throws  of  a  foot  or 
two. 

A  large  number  of  fossils  were  collected  here,  of  which  the  following 
were  broken  out  of  the  face  of  the  cliff  itself ; — Fachypora  cervicornis, 

Favosites  Gothlandica,  Crinoidal  columns,  Cystodictya  Ffamiltonensis, 

Folypora  Manitohensis,  Atrypa  reticularis,  A.  ctsjyera,  Strophalosia 
productoides,  Spirifera  fimhriata,  Conocardium  Ohioense,  Euom2jhalus 
annulatus,  Loxonema  ptriscum,  Loxonema  cingulatum,  Bellerop>hon 
F clops,  Orthoceras  sp.,  Bronteios  Manitohensis. 

The  following  species  were  collected  from  the  rock  debris  at  the 
bottom  of  the  cliff,  and  apparently  have  been  derived  from  it : — 
SpilLcerosjionyia  tessellata,  Pentamerus  comis,  F’erehratula  Sullivanti 
Dentalium  antiquum  ?,  JV^aticopsis  Manitohensis,  with  several  other 
small  species  of  gasteropods. 

The  surface  of  the  rock  on  the  top  of  the  cliff  was  in  one  place 
found  to  be  smooth  and  glaciated,  but  the  stride  had  been  entirely 
weathered  out. 

Three  miles  and  a  half  north  of  Monroe  Point,  Pentamerus  Point  Pentamerus 
projects  into  the  lake  and  is  strewn  with  large  irregular  masses  of 
dolomite.  Off  the  point,  a  foot  below  the  surface  of  the  water,  the 
bottom  is  found  to  be  composed  of  bed  rock,  and  the  masses  lying  on 
the  point  have  been  broken  from  this  ledge  by  the  action  of  the  frost 
and  shoved  up  on  the  shore  by  the  ice.  The  rock  is  a  hard,  white, 
vesicular  dolomite,  similar  to  that  seen  outcropping  at  Monroe  Point, 
and,  like  it,  containing  a  large  number  of  fossils,  of  which  the  follow¬ 
ing  are  the  most  typical : — Sp>hcerospongia  tessellata,  Actinostronia  fenes- 
tratum,  Calumnaria  disjuncta,  Favosites  Gothlandica,  Fachypora  cer' 
vicornis,  a  Polyzoon,  Crinoidal  columns,  Atrypa  reticxdaris,  A.  reticu- 
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laris,  var.  aspera,  Sjnrifera  Jimhriata,  Pentamerus  comis,  Rhynchonella 
pugnus,  Stringocephalus  Burtini,  Terebratula  BuHivanti,  Actinopteria 
Boydii,  Mijalina  inflata,  Spatliella  siihdliptica,  Glossites  Manitohensis, 
Dentalium  antiquum,  Pleurotomaria  infranodosa,  Pleurotomaria  (sp. 
I’eversed),  Porcellia  Manitohensis,  Eunema  clathratulum,  Astralites 
fimhriatus,  Euomplialus  annudatus,  Omphalocirrus  Manitohensis,  Stra^ 
parollina  ohtusa,  Platyostoma  tumidum,  Naticopsis  Manitohensis, 
Loxonema  priscum,  Pleurotomaria  Spenceri,  Gyroceras  jilitextum, 
Orthoceras  Tyrrellii,  and  Bronteus  Manitohensis. 

^  These  two  localities  are  quite  typical  of  the  Winnipegosan  formation. 

Five  miles  a  little  west  of  north  from  Pentamerus  Point,  a  prominent 
point  stretches  out  into  the  lake  to  the  west  of  the  harbour  of  Little 
Sandy  Point,  and  is  underlaid  by  a  rather  thin-bedded  bluish-gray 
limestone,  rising  with  a  gentle  slope  out  of  the  water.  Its  surface  is 
well  glaciated,  showing  grooves  bearing  S.  12°  W.,  crossed  by  fine 
striae  bearing  S.  8°  E.  The  rock  holds  a  few  fossils,  the  same  as  those 
just  to  be  recorded  from  Onion  Point. 

A  slight  exposure  of  similar  limestone  forms  a  little  cliff  at  Flat 
Rock  Point,  but  the  main  exposure  is  at  Onion  Point,  a  mile  and  a 
half  still  further  west.  Here  a  vertical  cliff,  eight  feet  high,  faces 
the  lake,  and  extends  150  yards  along  the  shore.  It  is  composed  of 
white  or  light  gray  limestone,  very  evenly  bedded,  and  the  beds  appear 
on  the  face  of  the  cliff  to  be  from  two  to  three  feet  in  thickness, 
but  they  readily  break  into  thinner  layers,  and  have  also  an  irregular 
cross-fracture  which  would  make  it  difficult  to  quarry  pieces  of  any 
considerable  or  regular  size. 

The  rock  is  brought  up  by  a  low  anticline  striking  N.W.,  and  to¬ 
wards  the  north-east  it  dips  at  an  angle  of  2°  to  the  edge  of,  and  be¬ 
neath  the  water,  while  to  the  south-west  it  breaks  off  abruptly  above 
a  tail  heap  of  large  bouldei's.  The  total  thickness  of  rock  seen  is 
nine  feet  six  inches. 

Fossils  were  veiy  plentiful,  but,  unlike  those  at  Monroe  and  Penta¬ 
merus  points,  they  belong  to  comparatively  few  species.  Atrypa 
reticidaris,  A.  reticularis,  var.  aspera  and  small  Crinoidal  columns 
are  particularly  abundant,  while  Paracyclas  elliptica,  Euomplialus 
Manitohensis  and  Raphistoma  Tyrrellii,  are  found  in  considerable 
numbers.  With  them  the  following  species  also  occur  : — Pachypora 
cervicornis,  Cyathopjhyllum  petraioides,  Cyrtina  Hamiltonensis,  Produc- 
tella  suhaculeata,  Kefersteinia  suhovata?,  Bellerophon  Pelops,  Loxonema 
altivolvis,  Euomplialus  circularis,  var.  suhtrigonalis,  Orthoceras  Hindii, 
and  Hyolithes  cdatus. 

This  locality  is  typical  of  a  zone  near  the  base  of  the  Manitoban 
formation. 
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TABLE  OF  FORMATIONS. 

Feet. 

Recent. 

I 

Present  lake  beaches.  Delta  deposits  in  Dauplin,  Swan  and 
Red  Deer  Lakes,  kc. 

Post  Tertiary. 

Champlain. 

Terraces  in  the  valleys  of  Shell  and  Assiniboine  rivers  and 
their  tributaries.  Beaches  and  deltas  of  Lake  Agassiz  on 
the  slope  of  the  Manitoba  escarpment,  at  least  as  far  north¬ 
ward  as  Red  Deer  River. 

Glacial. 

Till  on  the  general  surface.  Moraines  on  and  in  front  of  the 
Riding,  Duck  and  Porcupine  mountains  ;  north  of  Lake 
Winnipegosis,  &c.  Drumlins  in  the  lakes,  and  in  the 
Assiniboine  valley.  Karnes  in  the  Valley  river  valley,  &c. 

Inter  or  Preglacial. 

Clays  and  sands  on  Rolling  River  and  at  Churchbridge. 

Cretaceous. 

Pierre. 

Odanah  Series. 

Light  gray  hard  fissile  shales  very  poor  in  fossils,  occurring 
on  the  upper  portion  of  Riding  Mountain  and  southward 
to  the  Iniernational  Boundary  line.  -100 

Millwood  Series. 

Dark  gray  soft  shale.  664 

Niobrara. 

Light  gray  mottled  calcareous  clay  shale  with  bands  of 
chalky  limestone,  everywhere  containing  a  large  number 
of  foraminifera.  •  130-540 

Benton. 

Dark  gray  very  soft  non-calcareous  clay  shale,  poor  in  fossils, 

and  weathering  into  gentle  slopes.  160 

Dakota. 

A  rather  soft  white  or  light  gray  sandstone  often  calcareous.  13-200 

Devonian. 


Upper  Devonian  or  Manitoban. 

Light  gray  hard  brittle  limestone  containing  Athyr-is  vittata, 

&c.,  underlaid  by  red  argillites,  outcropping  at  Rose  Island 
and  vicinity  in  Swan  Lake,and  at  Point  Wilkins.  100 

Light  gray  hard  limestone  seen  at  Onion  Point,  Snake 

Island,  Beardy  Island,  &c.  40 

Red  and  gray  shale  seen  near  the  mouth  of  Bell  River,  south 

of  Weston  Point,  &c.  70 
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Middle  Devonian  or  Winnvpegosan. 

^’Shitish  or  light  yellow,  hard,  tough,  generally  compact, 
dolomite  containing  Striwjocephahis  Burtini  and  numerous 
other  fossils  It  outcrops  chiefly  on  the  islands  and  shores 
aknhoba^  southward  to  Point  Richard  on  Lake 

Porous  spongy  yellow  dolomites  of  Pemmican  Island,  Devil’s 
Pomt,  Macoun  Point,  &c. 

Lower  Devonian. 

These  beds  have  not  been  clearly  defined,  but  they  appear  to 
be  composed  of  red  and  other  shales. 

SiLUEIAN. 

Xiagara. 

Compact,  thin  beclded  dolomites,  found  chiefly  on  the  west 

^  side  of  Lake  \A  iniiipegosis. 

Compact  and  porous  dolomites  containing  a  considerable 
number  of  fopils,  seen  on  Cross  Lake  and  vicinity. 

Hcird,  tough,  light  yellowish  dolomitic  limestone,  seen  on 
the  Saskatchewan  River  at  Grand  rapids 

Soft  white  or  light  yellow  chalky  or  argillaceus  limestone, 
ivith  a  number  of  fossils.  Near  the  bottom  is  a  hard 
band  containing  large  numbers  of  Pentaonerus  denLsmtus. 


Feet. 


100 

100 


100 


.200 


SILUEIAN. 


Area. 


Lower 

iagara 

limestone. 


The  Silurian  occupies  the  whole  of  the  north-easteru  portion  of  the 
area  described  in  the  present  report,  where  it  is  represented  by  a  series, 
a  few  hundred  feet  in  thickness,  of  light  gray  limestones  and  dolomites.’ 

The  lower  portion  of  the  system  is  best  shown  in  the  gorge  at  the 
Grand  Rapids,  near  the  mouth  of  the  Saskatchewan  River,  where  it  out¬ 
crops  in  a  horizontal  attitude  a  few  miles  south  of  an  exposure  of 
Trenton  limestone  on  the  west  side  of  Lake  Winnipeg. 

The  following  descending  section  is  here  shown 

•  ft. 

1.  it  bite  thill-bedded  limestone  i  = 

2.  Covered . 6 

3.  Soft  yellow  limestone .  a 

4.  Gap  in  section .  . 

5.  Hard  yellow  magnesian  limestone .  4 

6.  Moderately  thin-bedded  white  limestone .  g 

i .  Hard  compact  bufif  limestone . ] 

8.  Brecciated  limestone . ■ .  .  o 


The  three  lower  bands  are,  as  far  as  is  at  present  known,  quite  un- 
fossihferous,  while  iSTo.  5  contains  a  great  number  of  a  beautifully 
preserved  Pentamerus,  recently  described  by  Mr.  AVhiteavms  as  P. 
decussatus.  V  ith  it  are  found  Favosites  Xiagarensis,  Alveolites  sp., 
Lyellia  sp.,  Halysites  catenulatus,  Orthis  sp.,  and  Fuomphalus  sp. 
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Above  No.  5  is  a  gap  in  the  section  where  the  beds  have  been  worn 
away,  being  in  all  probability  too  soft  to  resist  erosion  to  the  same 
extent  as  the  surrounding  beds. 

In  band  No. 3  fossils  were  not  plentiful,  but  Stropliome.na  acanthoptera 
and  Leperditia  Hisingeri,  var.  fabuHna  were  collected.  This  band  is 
generally  porous  and  contains  a  large  number  of  impressions  of  salt 
crystals.  In  places  the  bedding  is  moderately  even  and  horizontal, 
but  generally  it  is  hardly  discernible,  and  the  rock  breaks  into  very 
irregular  lumpy  pieces.  Lying  on  the  bank,  and  having  been  appar¬ 
ently  derived  from  this  band,  are  some  nodules  of  marcasite,  and  red 
masses  of  ironstone. 

No.  1  is  a  thin-bedded,  white,  horizontal,  chalky  limestone,  in  places 
argillaceous,  very  light,  and  breaking  regularly  when  struck  with  the 
hammer.  It  has  a  more  or  less  granular  structure,  and  in  places  was 
strongly  ripple-marked.  A  thin  band  a  few  feet  below  the  top,  con¬ 
tains  a  considerable  number  of  fossils,  among  which  are  the  following  : 

Favosites  Niayarensis,  Leptocodia  sp.,  Rhynchonella  sp.,  Pterinea 
aviculoidea  ?,  Pleurotomaria  occidens,  Orthoceras  sp.,  Gomphoceras 
parvulum,  Leperditia  Hisingeri,  var.  egena,  Leperditia  caeca,  and 
Lsochilina  grandis,  var.  latimarginata. 

This  series  is  sharply  delimited  above,  and  probably  also  below, 
though  its  exact  contact  with  lower  beds  has  not  been  observed.  It 
appears  to  occupy  a  position  at  the  base  of  the  Silurian  (as  distin¬ 
guished  from  the  Cambro-Silurian)  system  and  probably  represents  the 
lower  part  of  the  Niagara  of  Wisconsin,  &c. 

Overlying  the  lower  Niagara  limestones  is  a  considerable  thickness.  Upper 
possibly  a  few  hundred  feet,  of  dolomites  and  dolomitic  limestones  of  i^j^eltone 
Upper  Niagara  age. 

The  base  of  this  series  is  well  shown  in  the  gorge  of  the  Grand  Rapids,  Grand  Rapids 
where  it  consists  of  ten  feet  of  a  hard,  tough,  light-yellowish  dolomitic 
limestone,  rather  indistinctly  bedded,  but  conformable  to  the  under¬ 
lying  series.  It  is  generally  clearly  fragmental,  and  in  its  lower 
portion  contains  a  large  number  of  salt  crystals.  Fossils  are  here 
moderately  plentiful,  but  difficult  to  break  out.  Crinoid  stems  are 
very  abundant,  and  with  them  are  Favosites  Gothlandica,  Zap>hrentis 
sp.,  and  Strophomena  acanthoptera. 

This  crinoid  bed  grades  up  into,  and  is  overlaid  by,  from  twenty  to 
thirty  feet  of  hard,  brittle,  yellow  dolomite,  generally  thinly  and  evenly 
bedded.  The  only  fossil  here  appears  to  be  a  large  Stromatoporoid. 

This  compact  band  is  overlaid  by  a  porous  yellow  dolomite  in 
moderately  thin  but  uneven  beds,  and  contains  many  impressions  of 
salt  crystals. 
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Cedar  and 

Winnipegosis 

Lakes. 


Niagara 

fossils. 


From  Grand  Rapids,  Avhere  the  above  section  was  obtained,  beds  of 
this  series  have  been  traced  westward  through  Cross  Lake  to  the 
extreme  west  end  of  Cedar  Lake,  and  down  the  east  shore  of  Lake 
Winnipegosis  from  its  north-east  angle  to  latitude  52°  32',  as  well  as 
on  the  Fairford  River  and  at  several  points  around  Lake  St.  Martin. 
Throughout  this  distance  all  the  exposures  are  low  and  practically 
horizontal,  and  though  there  is  considerable  local  variation  in  the 
character  of  the  rock,  it  is  doubtful  whether  the  variations  are 
sufficiently  persistent  to  enable  the  geologist  to  determine  with  any 
degree  of  accuracy  the  total  thickne.ss  of  the  terrane.  In  many  places 
the  beds  are  hard  and  almost  slate-like,  but  these  merge  both  vertically 
and  horizontally  into  others  that  are  much  more  porous  and  often  contain 
many  impressions  of  salt  crystals.  At  the  north-east  angle  of  Lake 
Winnipegosis  one  bed  is  thick  and  almost  porcellanous  in  texture, 
and  close  by  is  another  heavy  bed  containing  many  large  and  small 
nodules  of  gray  chert.  In  the  immediate  vicinity  is  a  thin-bedded 
slaty  dolomite  very  much  broken  by  minute  fissures,  and  having  its 
surface  often  thickly  strewn  with  fossil  ostracods.  Farther  north,  at 
Cross  Lake  Rapids,  similar  ostracodous  dolomites  are  associated  with 
more  porous  and  highly  fossiliferous  beds,  corresponding  closely 
with  the  Niagara  limestone  of  Wisconsin. 

The  following  is  a  rough  provisional  list  of  the  fossils  found  in  this 
formation : — 


Stromatopora  sp. 

Calapoecia  sp. 

Zaphrentis  Racinensis  ?  Whitfield. 

Cyathaxonia  Wisconsinensis  ?  Whitfield. 
OmpJiyma  sp. 

Favosites  Gothlandica,  Lamarck. 

Favosites  Fiagarensis,  Hall. 

Alveolites  F iagarensis,  Rominger. 

Halysites  catemdatus,  L. 

Lyellia  papillata  ?  Rominger. 

Orthis  sp. 

Stropjhoniena  acantlioptera,  Whiteaves.  N.  sp.* 
Rhynchonella  sp. 

Rhynchonella  altiplicata  1  Hall. 

Atrypa  reticidaris,  L.,  (young). 

Leptocoelia  sp. 

Meristella  sp. 

Pentamerus  decussatus,  Whiteaves.  N.  sp. 
Trematospira  fonnosa,  Hall. 

Pterinea  aviculoidea  ?  Hall. 


*  N.  sp.  is  inserted  in  these  lists  after  species  described  in  the  reports  cited  on 
pages  19  and  20  from  collections  made  in  the  course  of  the  present  exploration. 
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Murchisonia  sp. 

Pleurotomaria  occidens,  Hall. 

Pleurotomaria  Hoyi  ?  Hall. 

Pleitrotnmaria  sp. 

Polytrojns  sp. 

Euomphalus  sp.  (very  small). 

Orthoceras  sp. 

Orthoceras  sp. 

Gomphoceras  2)arvuluin,  AVhiteaves.  H.  sp. 

Gyroceras  sp. 

Dahnanites  sp. 

Illaenus  sp. 

Acidaspis  perarmata,  Whiteaves.  N.  sp. 

Isocldlina  grandis,  var.  latimarginata,  Jones.  N.  var. 

Leperditia  Hisingeri,  y&v.  fabulina,  Jones.  N.  var. 

“  “  “  egena,  Jones.  N.  var. 

“  “  “  gibhera,  Jones.  N.  var. 

“  coeca,  Jones.  N.  sp. 

“  phaseolus,  Hisinger. 

“  Wbiteavesii,  Jones.  N.  sp. 

“  marginata^  Schmidt. 

In  the  vicinity  of  Lake  St.  Martin  thin-bedded  dolomites  of  this  Southern 

T  1  1  •  PI  e.xtension  of 

formation  rest  directly  on  and  against  rounded  bosses  of  red  micaceous  the  terrane. 

granite,  and  green  soda-rich  syenite  porphyry,  which  have  formed 

elevated  portions  of  the  Archiean  floor  on  which  the  Palseozoic  rocks 

of  Manitoba  were  deposited.  Elsewhere  they  would  appear  to  rest  on 

undisturbed  limestones  and  shales  of  Cambro-Silurian  age. 

A  short  distance  west  of  these  isolated  bosses  of  Archaean  rocks  Gypsum, 
an  irregular  hilly  tract  rises  above  the  gently  sloping  wooded  plain. 

The  hills  are  found  for  the  most  part  to  be  composed  entirely  of 
massive  or  crystalline  gypsum,  while  a  few  consist  of  light  bluish-white 
anhydrite.  ( 

On  the  eastern  shore  of  Lake  Manitoba,  a  short  distance  west  of 
this  gypsum  outcrop,  the  thin-bedded  Upper  Niagara  dolomites  are  over- 
lain  by  a  few  feet  of  a  thick-bedded  massive  stromatoporoid  magnesian 
limestone  in  which  the  only  fossils  found  were  a  few  corals,  but 
among  them  Pycnostylus  Guelphensis  could  be  easily  recognized.  This 
limestone  forms  the  upper  beds  of  the  Niagara  of  this  region,  but  it 
has  not  been  deemed  advisable  to  separate  the  horizon  as  Guelph  on 
the  evidence  of  a  fossil  whose  range  is  so  little  known,  especially  as  the 
Leperditia  beds  below  it  show  so  many  points  of  similarity  to  the 
Lower  Helderberg  of  Wisconsin. 
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South  of  the  region  of  the  lakes  the  Silurian  has  not  yet  been  out¬ 
lined,  but  some  fragments  of  rock  collected  from  the  top  beds  at  Stone¬ 
wall  look  as  if  they  might  belong  to  this  system,  and  the  high  ridge 
between  Lakes  Manitoba  and  Winnipeg  is  not  improbably  capped  by 
beds  of  the  same  aae. 

O 


DEVONIAN. 


Position. 


Lower 

Devonian. 


Winnipegosan 

formation. 

Hard  dolo¬ 
mites. 


Stringoce- 
phalus  zone. 


Overlying  the  Niagara  dolomites  in  the  region  of  Lakes  Winni- 
pegosis  and  Manitoba  there  is  a  considerable  thickness,  probably  a 
hundred  feet  or  more,  of  strata,  of  which  no  natural  exposures  have 
yet  been  recognized.  That  these  strata  are  softer  than  the  overlying 
and  underlying  beds,  is  testified  to  both  by  the  absence  of  any  cliffs 
of  hard  rock,  and  by  the  presence  of  an  extended  depression  along  the 
strike  of  the  beds,  now  largely  occupied  by  the  above-mentioned  lakes. 
A  bed  of  red  clay  or  shale,  just  above  this  gap,  is  seen  on  Pemmican 
Island,  <fec.,  and  it  is  not  improbable,  considering  the  argillaceous 
character  of  many  of  the  overlying  limestones,  that  the  vvhole  of  the 
concealed  series  is  composed  of  argillaceous  shales  or  soft  limestones. 
The  absence  of  sand  from  the  till  of  that  region  makes  it  unlikely  that 
much  sandstone  is  included  in  the  series. 

These  shales  are  placed  at  the  local  base  of  the  Devonian  system, 
since  the  above-mentioned  red  bed  lies  conformably  below  Devonian 
dolomites,  and  there  is  little  or  no  evidence  at  hand  to  prove  the 
presence  or  absence  of  an  unconformity  at  the  top  of  the  Silurian. 
These  shales  may,  therefore,  possibly  represent  the  Corniferous  in 
Manitoba,  and  the  Palaeozoic  strata  passed  through  in  the  Morden 
well  probably  represent  the  more  southern  continuation  of  this  forma¬ 
tion. 

The  next  rock  in  ascending  order  is  a  series  of  light  brown  or 
gray,  harsh,  porous,  and  very  irregularly  weathering,  dolomitic  lime¬ 
stones,  having  a  probable  thickness  of  a  hundred  feet  or  more.  This 
zone  or  terrane  contains  a  number  of  typical  Devonian  fossils,  among 
which  the  following  are  some  of  the  most  characteristic,  viz.  :  Atrypa 
reticularis,  Pentamerus  comis,  Productella  subaculeata,  Paracyclas 
elliptica,  Paracyclas  antiqua,  Pellerophon  Pelops,  Straparollina 
ohtiisa,  (fee.  Nearly  all  these  fo.ssils  are  also  characteristic  of  the 
immediately  overlying  zone. 

The  harsh  dolomites  are  overlaid  by  a  somewhat  similar  thickness 
of  vezy  thick-bedded  white  tough  dolomites,  often  containing  more 
porous  bands,  in  which  are  many  well-preserved  casts  of  salt  crystals. 
These  compact  dolomites  have  yielded  a  rich  harvest  of  fossils,  among 
which  ai’e  many  forms,  such  as  Stringocephalus  Burtini,  Pentamerus 
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comis,  &c.,  typical  of  the  Middle  Devonian  of  Europe.  The  harsh,  and 
the  compact  dolomites  are  therefore  regarded  as  the  lower  and  upper 
portions  of  the  Winnipegosan  formation  or  Middle  Devonian.  They 
are  best  exposed  on  the  islands  and  shores  of  Dawson  Bay,  near  the 
north-west  extremity  of  Lake  Winnipegosis,  and  isolated  outcrops  are 
seen  on  the  shores  as  far  south  as  “  Sifton’s  Narrows,”  on  Lake  Mani¬ 
toba.  South  of  this  point  no  natural  exposures  of  Devonian  rocks 
have  yet  been  recognized  in  the  province  of  Manitoba. 

Above  the  Winnipegosan  dolomites  the  base  of  the  Manitoban  form.  Manitoban 
ation  or  Upper  Devonian  consists  of  red  and  gray  calcareous  shales, 
from  forty  to  seventy  feet  in  thickness,  containing  comparatively  few 
fossils.  These  shales  are,  however,  almost  everywhere  marked  along 
their  eastern  outcrop,  by  brine  springs  that  pour  a  copious  flow  of  salt 
water  over  the  surface  of  the  underlying  dolomites. 

Above  the  shales  is  a  comparatively  thin  band  of  argillaceous  and 
highly  fossiliferous  light  gray  limestone,  in  which  Atrypa  reticularis 
and  Paracyclas  elliptica  are  especially  abundant. 

The  highest  Palaeozoic  rocks  seen  in  Manitoba,  but  possibly  still 
low  down  in  the  Upper  Devonian,  outcrop  on  some  islands  in  Swan 
Lake,  and  in  the  high  promontory  of  Point  Wilkins,  on  the  west  side 
of  Dawson  Bay.  They  consist  of  from  sixty  to  eighty  feet  of  light 
gray  compact  brittle  limestone  not  very  rich  in  fossils,  but  those  that 
are  present,  viz.  :  Atrypa  reticularis^  Cyrtina  Hamiltonensis,  Athyris 
vittata,  Paracyclas  elliptica,  Belleroplion  Pel  ops,  &c.,  are  typically 
Devonian. 

The  following  is  a  list  of  the  fossils  from  the  Devonian  rocks  of  Devonian 
Manitoba  and  vicinity,  all  of  which,  except  Orthis  striatula,  were 
collected  on  the  recent  explorations  under  the  charge  of  the  writer. 

The  letters  M.  and  U.  indicate  that  they  were  found  in  either  the 
Middle  or  Upper  Devonian,  respectively. 

PROTOZOA. 


Spluerospongia  tessellata,  Phillips. 

M. 

AstrcROspongia  Hamiltonensis,  Meek  &  Worthen. 

CtELENTERATA. 

M. 

Cyathophylluin 

vermiculare,  var.  proicursor,  Freeh. 

U. 

H 

dianthus,  Goldfuss. 

U. 

u 

Waskasense,  Whiteaves.  N.  sp. 

U. 

u 

petraioides  “  N.  sp. 

U. 

u 

Anna,  Whitfield. 

M. 

(( 

prqfundum.  Hall. 

M. 

(( 

profundum.  Hall,  var. 

U. 

u 

Athabascense,  var. 

U. 
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Columnaria  disjuncta,  Whiteaves.  N.  sp.  M. 

Amjdexus  sp.  .  jyp 

Actinocystis  variabilis,  Whiteaves.  N.  sp.  M. 

F avosites  Gothlandica,  Lamarck.  M. 

Pachypora  cervicornis,  DeBlainville.  M. 

Pachypora  or  Alveolites.  XJ. 

Alveolites  vallorum,  Meek.  M.  U. 

Clathrodictyon  (like  C.  laxum,  Nicholson.)  U. 

Stromatopora  sp.  (cir.  L.  Bilcheliensis,  B.argatzky.^  M. 

“  sp.  (cir.  L.  Hupsclhii,  Bargatzky.J  M.  U. 

Actinostroma  expansum.  Hall  Whitfield  M. 

“  Tyrrellii,  Nicholson.  N.  sp.  M. 

“  fenestratum,  Nicholson.  M. 

ECHINODERMATA. 

Ctenocrinus  sp. 

VERMES. 

Sph'orhis  oniphalodes,  Goldfuss.  M. 

POLYZOA. 

Leptotryp>a  quadrangular  is,  Nicholson.  U. 

Pinacotrypa  marginalis,  Whiteaves.  N.  sp.  M. 

Cystodictya  Hamiltonensis,  Uhlrich.  M. 

Fenestella  vera,  Uhlrich.  M. 

“  dispanda  1  Hall.  M. 

Polypora  Manitobensxs,  Whiteaves.  N.  sp.  M. 

Alonotrypa  sp.  XJ. 

BRACHIOPODA. 

Piscina  sp.  M. 

Chonetes  Logani,  var.  Aurora,  Hall.  U. 

“  Manitobensxs,  Whiteaves.  N.  sp.  U. 

Stroplialosia  productoides,  var.  xnembx-anacea.  M. 

Productella  subaculeata,  Murchison.  M.  U. 

Orthis  stxiatula,  Schlotheim.  U. 

“  Manitobensis,  Whiteaves.  N.  sp.  M. 

Orthothetes  Chemung ensis,  Conrad.  M. 

Strophodonta  arexxata.  Hall.  U. 

“  inter  strial  is,  Phillips.  M. 

Spirifera  fimbriata,  8.  A.  Miller.  M.  U. 

“  Richardsonii,  Meek.  M.  U. 

Cyrtina  Hamiltonensis,  Hall.  U. 

'  Aihyris  vittata.  Hall.  U. 

Atrypa  reticularis,  L.  M.  U. 

“  “  var.  aspex-a,  Schlotheim.  M.  U. 
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Rhynchonella  2>ugmos,  Martin. 
Pentainerus  comis,  Owen. 
Stringocephalus  Burtini,  Defrance. 
Terebratula  Sullivanti,  Hall. 

LAMELLIBRANCHIATA. 

Pterinea  lobata,  Whiteaves.  N.  sp. 
Actinopteria  Bogdii,  Conrad. 
Gosseletia  sp. 

Mytilarca  injlata,  Whiteaves.  N.  sp. 
Myalina  trigonalis,  “  N.  sp. 


N.  sp. 
N.  sp. 
N.  sp. 
N.  sp. 
N”.  sp. 


N.  sp. 
JST.  sp. 


Modiomorpha  attenuata,  Whiteaves. 

“  compressa,  “ 

“  tifmida,  “ 

“  parvula,  “ 

Bpathella  subelliptica,  “ 

Goniophora  perangulata,  Hall. 

Macrodon  pygmcKus,  Whiteaves. 

Kticula  lirata,  Conrad. 

“  Manitobensis,  Whiteaves. 

N'ucidites  sp. 

Kefersteinia  subovata,  Whiteaves.  N.  sp. 
Mecynodon  Eifeliensis  ?,  Freeh. 

Anodontopis  affinis,  Whiteaves.  N.  sp. 
Paracyclas  antiqua,  Goldfuss. 

“  elliptica,  Hall. 

“  “  var.  occidentalism  Billings. 

“  sp. 

Conocardium  Ohioense,  Meek. 

Cardiojjsis  tenuicostata,  Whiteaves. 
Cypricardella  bellistriata,  Conrad. 

“  producta,  Whiteaves. 
Gypricardinia  planulata,  Conrad. 

Glossites  Manitobensis,  Whiteaves. 


N. 


Orth'onota  corrugata,  Whiteaves.  N".  sp. 


M. 

M.  and  base  of  U. 

M. 

M. 


M. 
M. 
M. 
M. 
M. 
M. 
M. 
U. 
M. 
M.  U. 
M. 
M. 
U. 
M. 
U. 
M.  U. 
M. 
M. 
M. 
U. 
U. 
M. 
M. 
M. 
M.  U. 
M. 
M. 
M. 
M. 


H.  sp. 
N.  sp. 


sp. 


GASTEROPODA. 

Dentalium  antiquum  ?  Goldfuss.  M. 

Paloeacmcea  cingulata,  Whiteaves.  N.  sp.  M. 

Pleurotomaria  goniostoma,  Whiteaves.  N.  sp.  M. 

“  infranodosa,  “  N.  sp.  M. 

Pleurotomaria  Spenceri,  “  N.  sp.  M. 

Baphistoma  Tyrrellii,  Whiteaves.  N.  sp.  M.  U. 
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Murchisonia  turbinata,  Schlotheim. 

M. 

“  Dowlingii.  Whiteaves. 

N.  sp. 

M. 

Better  op]  1071  Pelops,  Hall. 

M.  U. 

Porcellia  Manitohensis,  Whiteaves. 

N.  sp. 

M. 

Eunema  speciosu7n,  Whiteaves. 

N. 

sp. 

M. 

“  hrevispird,  “ 

N. 

sp. 

M. 

“  subsphxosum,  “ 

N. 

sp. 

M. 

“  clattiratulum,  “ 

N. 

sp. 

M. 

Astralites  Jimbriatus,  “ 

N. 

sp. 

M. 

Euomphalus  annulatus,  Phillips. 

M. 

“  suhtrigonalis,  Whiteaves.  N.  sp. 

U. 

Omplialoch'rxis  2Ianitobensis,  “ 

hr.  sp. 

U. 

Straparottina  obtusa,  “ 

jST.  sp. 

M. 

Pseudophorus  tectifo7'mis,  “ 

hr.  sp. 

M. 

Platyceras  parvulum,  “ 

hr.  sp. 

M. 

Platyostoma  tuniidum,  “ 

hh  sp. 

M. 

Naticopsis  2Ianitohensis,  “ 

N.  sp. 

M. 

“  inornata,  “ 

hr.  sp. 

M. 

Loxonema  altivolvis,  “ 

hr.  sp. 

U. 

“  priscum,  Munster. 

M. 

‘  ‘  cingulat7im,  Whiteaves. 

N.  sp. 

M. 

“  gracillimuin,  “ 

hr.  sp. 

M. 

2Iac7'ochilina  mbcostata,  Schlotheim. 

M. 

“  pxdchetta,  Whiteaves. 

hr.  sp. 

M. 

PTEROPODA. 

Hyolithes  alatus,  Whiteaves.  N.  sp.  M.  U 


CEPHALOPODA. 


Orthoceras  Hindii,  Whiteaves.  hT.  sp. 

U. 

“  Tyx'rellii,  “ 

hr.  sp. 

M. 

Gomphoce7'as  2Ianitobense, 

Whiteaves. 

N. 

sp. 

U. 

Cyrtoceras  occidentale, 

C( 

H. 

sp. 

M. 

Pdomaloceras  planatum, 

i( 

N. 

sp. 

M. 

Tetragonoceras  gracile^ 

(( 

N. 

sp. 

M. 

Gyroceras  Canadense, 

(( 

N. 

sp. 

M. 

“  Jilicinctum, 

(( 

H. 

sp. 

M. 

“  subxnamillatum, 

(C 

N. 

sp. 

U. 

CRUSTACEA. 

Isochilina  Dawsoni,  Jones. 

hr.  sp. 

M. 

Elpe  Tyrrellii,  “ 

hr.  sp. 

M. 
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Leperditia  exigua,  Jones.  M. 

Bronteiis  Manitohensis,  Whiteaves.  N.  sp.  M. 

Lidias  sp.  M. 

Cgphaspis  heUula,  Whiteaves.  N.  sp.  M. 

Proetusmundulas,  “  N.  sp.  M.  &  U. 

FISHES. 

Pfyctodas  ca/ceolus,  M.  &  W.  XJ. 

Rliyndiodiis  sp.  XJ. 

Dinicthys  Canadensis,  Whiteaves.  N.  sp.  XJ. 

Aspidicthys  notahilis,  “  N.  sp.  XJ. 

Onydiodus  sp.  XJ. 


South  of  “Sifton  Narrows”  on  Lake  Manitoba,  no  Devonian  rocks  Extension  of 
are  known  to  outcrop  within  the  Province  of  Manitoba.  Northw'ard 
and  north-westward  of  Lake  Winnipegosis  the  characters  of  the 
Palieozoic  rocks,  other  than  those  on  Cedar  Lake,  liave  not  yet  been 
determined  throughout  a  distance  of  almost  five  hundred  miles,  or  till  the 
Clearwater  and  Athabasca  Rivers  are  reached.  Here  Devonian  rocks, 
very  .similar  in  character  to  the  Upper  Devonian  of  Manitoba,  have 
again  been  recognized,  and  traced  northward  along  the  Athabasca 
and  Mackenzie  rivers  to  within  the  Arctic  Circle. 

CRETACEOUS. 

Dakota. 

This  formation,  resting  unconformably  on  the  limestones  of  the  Sandstone. 
Devonian,  is  composed  of  white  or  reddish  sandstones,  either  cemented 
by  a  calcareous  matrix  or  often  quite  incoherent,  being  then  an  even¬ 
grained  white  quartzose  sand.  It  grades  up  into  a  light  green  and 
rather  hard  sandstone,  commonly  interstratified  with  thin  bands  of 
shale. 

Very  few  fossils  have  been  found  in  this  sandstone,  and  those  that  Fossils, 
have  been  found  are  confined  to  the  greenish  upper  beds.  They  con¬ 
sist  chiefly  of  carbonized  fragments  of  wood  and  coniferous  leaves,  but 
the  following  animal  remains  have  also  been  collected,  viz.  ; — 

Lingula  suhspatulata.  Hall  and  Meek. 

Ostrea  congesta,  Conrad. 

Modiola,  tenuisculpda,  Whiteaves.  N.  sp. 

Cycloid  scales  of  fishes. 

The  tei’rane  can  be  seen  in  several  exposures  along  the  foot  of  the  Outcrops 
northern  portions  of  the  Manitoba  escarpment,  as  on  the  banks  of  Red 
Deer,  Armitt,  Kematch  and  Swan  rivers,  and  on  Kettle  Hill,  south  of 
14 
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Mottled  cal¬ 
careous  shale. 


Swan  Lake.  Also  at  Pemmican  Island,  in  Lake  Winnipegosis,  there 
are  evidences  of  the  presence  of  this  or  the  overlying  terrane. 

The  exposures  were  altogether  too  small  and  infrequent  to  allow  of 
any  exact  determination  of  its  total  thickness  to  be  made,  but  on 
account  of  the  irregularity  of  the  Palieozoic  floor  on  which  it  was  laid 
down,  this  certainly  varies  greatly,  even  within  short  distances.  Near 
the  north-west  corner  of  the  map  it  has  probably  a  maximum  thick¬ 
ness  of  two  hundred  feet,  while  on  the  north  side  of  the  Riding- 
Mountain,  where  it  was  passed  through  in  the  Manitoba  Oil  Company’s 
w  ell  on  V ermilion  River,  it  has,  so  far  as  can  be  determined  from  the 
few  specimens  at  hand,  a  thickness  of  nineteen  feet. 

South  of  this  point  these  sandstones  have  not  been  recognized  in 
natural  exposures  within  the  province,  but  they  are  again  reported  in 
the  states  to  the  south.  Towards  the  north-west  they  would  ap-pear 
to  be  represented  by  the  “  Tar  Sands  ”  on  the  Athabasca  River,  but 
the  formation  has  not  yet  been  determined  to  be  continuous  through¬ 
out  the  intervening  area. 

Benton. 

Overlying  the  Dakota  sandstones,  the  Benton  formation  occurs  as  a 
band  of  dark  gray,  almost  black  shale,  holding  a  considerable  quantity 
of  carbonaceous  material.  This  shale  is  evenly  bedded,  and  breaks 
down  readily  into  thin  flakes,  on  which  account  it  generally  forms 
sloping  banks.  M  ith  the  dark  shales  are  associated  thin  beds  of  white, 
soft,  sweet-tasting  magnesian  clay. 

In  the  bore  on  Vermilion  River,  the  Benton  appears  to  be  178  feet 
thick,  and  further  north,  on  the  face  of  the  Duck  and  Porcupine 
mountains,  it  continues  of  about  the  same,  or  slightly  less,  thickness. 
It  is  easily  recognized,  even  when  good  naked  exposures  are  absent, 
by  its  characteristic  property  of  breaking  into  more  or  less  minute 
graphite-like  flakes,  and  not  weathering  immediately  into  a  soft  clay, 
as  usually  occurs  in  the  less  consolidated  beds  of  the  Pierre. 

It  is  generally  quite  destitute  of  fossils,  but  in  a  few  places  unde¬ 
terminable  fragments  of  oysters  and  Inocerami  have  been  collected 
from  the  shale. 

Niobrara. 

The  Niobrara  formation  confoi-mably  overlies,  and  is  an  upward  ex¬ 
tension  of,  the  Benton.  The  rock,  however,  instead  of  being  a  soft 
fissile  shale,  with  little  or  no  admixture  of  calcareous  material,  is  a 
lighter  gray  calcareous  shale  or  marl,  sometimes  varying  to  a  band  of 
moderately  hard  limestone.  This  is  especially  the  case  at  the  top  of 
the  terrane,  where  a  band  of  grayish  chalky  limestone  is  generally  met 
with.  This  band  is  often  highly  charged  with  pyrite. 
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A  very  characteristic  feature  of  the  formation  is  the  presence  of  a  Fo-sils. 
large  number  of  Foraminifera,  among  which  Globigerina  cretacea  is 
often  very  conspicuous  and  in  great  abundance.  From  most  of  he 
exposures  throughout  north-western  Manitoba,  the  species  of  foramini¬ 
fera  have  not  yet  been  authoritatively  determined,  but  in  specimens^ 
from  Edwards  Creek,  and  from  a  depth  of  1,115  feet  in  the  deep  well 
at  Deloraine,  in  southern  Manitoba,  the  following  species  were  kindly 
determined  for  me  by  Mr.  C.  Davies  Sherborn,  of  London,  England  : — 

Globigerina  cretacea,  d’Orbigny. 

“  bulloides,  d’Orbigny. 

“  linnceana,  d’Orbigny. 

Cristellaria  rotulata,  Lamarck. 

Planorbulina  ammonoides,  Reuss. 

Anomalina  rotida,  d’Orbigny. 

Bulimina  variabilis,  d’Orbigny. 

Textularia  globulosa,  Ehrenberg.  . 

Verneuilina  triquetra,  d’Orbigny. 

Marginulina  variabilis,  Neugeboren. 

Dentalina  qjauperata,  d’Orbigny. 

Coccoliths  and  Rhabdoliths  are  also  found  in  many  of  the  specimens- 
With  these  minute  forms  may  also  occur  in  great  abundance  the  frag¬ 
ments  of  shells  of  a  large  Inoceramus  together  with  the  following 
species  ; — 

Serqmla  semicoalita,  Whiteaves.  N.  sp. 

Ostrea  congesta,  Conrad. 

Anomid obliqiLa,  Meek  &  Hayden. 

Inoceramus  problematicus,  Schlotheim. 

Beleynnitella  Manitobensis,  Whiteaves.  N.  sp. 

Loricula  Canadensis,  Whiteaves.  N.  sp. 

Ptychodus  parvulus,  Whiteaves.  N.  sp. 

Lamna  Manitobensis,  Whiteaves.  N.  sp.  (loose.) 

Enchodus  Shumardi,  Leidy. 

Cladocyclus  occidentalis,  Leidy. 

Very  characteristic  exposures  of  this  formation  may  be  seen  in  the  Exposure 
valleys  of  all  the  streams  on  the  north  side  of  Riding  Mountain  from 
the  Ochre  to  the  Valley  rivers,  the  highest  cliffs  being  usually  in  the 
vicinity  of  some  of  the  strongest  of  the  old  shore  lines  of  Lake 
Agassiz.  North  of  Valley  River  no  outcrops  of  Cretaceous  rocks 
were  detected  on  the  east  face  of  Duck  Mountain  until  Noi’th  Pine 
Creek  was  reached.  Here  the  foraminiferous  Niobrara  marls  are  asain 
well  exposed,  and  on  Swan  River  and  its  tributaries,  and  on  the 
streams  flowing  from  the  eastern  and  northern  slopes  of  Porcupine 
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Mountain  many  excellent  sections  were  discovered,  so  that  these  rocks 
foim  a  clearly  marked  horizon  in  the  middle  of  the  Cretaceous  of 
Manitoba.  They  generally  weather  into  steep  or  vertical  cliffs,  and 
consist  as  a  rule  of  gray  calcareous  shale,  with  a  mottled  appearance 
caused  by  the  presence  of  large  numbers  of  Foraminifera. 

The  terrane  varies  considerably  in  thickness.  In  the  Manitoba  Oil 
Company’s  bore  on  V ermilion  River  it  appears  to  have  a  thickness  of 
130  feet.  On  North  Pine  Creek  its  total  thickness  is  less  than  400 
feet,  and  probably  is  not  more  than  200  feet.  On  Bell  River  it  is 
probably  less  than  250  feet.  In  the  Swan  River  valley,  near  Thunder 
Hill,  it  would  seem  to  have  a  thickness  of  540  feet,  but  it  is  quite 
possible  that  the  upper  beds  represent  a  foraminiferous  horizon  in  the 
overlying  Pierre  formation. 

This  terrane  is  known  to  extend  southward  through  the  western 
poition  of  the  province  of  Manitoba,  having  been  recognized  in  the 
valleys  of  the  Assiniboine  and  other  streams  near  the  face  of  the 
Manitoba  escarpment,  and  in  the  borings  from  the  deep  wells  at 
Morden  and  Deloraine.  It  is  doubtless  continuous  with  the  Niobrai’a 
shales  and  limestones,  originally  described  by  Messrs.  Meek  and 
Hayden,  from  the  banks  of  the  Missouri  River  in  Nebraska.  North¬ 
west  of  the  area  now  described,  a  fragment,  of  typical  Niobrara  rock 
was  collected  from  Carrot  River,  about  west  long.  103°,  by  Mr.  A.  L. 
Russell,  beyond  which  it  has  not  been  ti’aced,  and  its  exact  correlation 
with  the  beds  on  Athabasca  River  is  not  vet  known. 

Pierre. 

Grading  upwards  from  the  top  of  the  Niobrara  formation  the  Pierre 
shales  occupy  the  summits  of  all  the  higher  lands  of  the  Riding,  Duck 
and  Porcupine  mountains.  In  the  Riding  Mountain  and  further  south 
this  formation  naturally  separates  itself  into  an  Upper  and  a  Lower 
Subdivision,  which  the  writer  has  elsewhere  called  the  Millwood  and  the 
Odanah  Series.*  It  is  not  improbable  that  the  separation  of  these  two 
series  could  also  be  traced  northward  through  the  Duck  and  Porcupine 
mountains,  but  that  no  sections  exposing  the  Cretaceous  were  found  in 
any  of  the  higher  parts  of  the  country,  or  above  the  heights  at  which  the 
Millwood  Series  might  be  expected  to  be  found.  This  series  is  composed  of 
dark  grey  soft  clay  shales- very  similar  to  those  ah’eady  described  by  Dr. 
Dawson,  Mr.  McConnell  and  the  writer  from  Alberta  and  Assiniboia, 
containing  crystals  of  selenite  and  septarian  nodules  of  ironstone. 
Further  west  the  Pierre  is  highly  fossiliferous,  but  in  north-western 
Manitoba  fossils  are  very  scarce,  and  of  those  recorded  in  the  followino- 

_  _ ■  _  _  O 
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list  the  Radiolaria  are  from  a  bed  of  shale  on  Bell  Kiver,  and  the  re-  Radiolaria 
niainder  are  from  ironstone  nodules  from  the  west  bank  of  the  Assini-  fossils, 
boine  V alley  at  Millwood,  a  short  distance  south  of  the  present  map. 
Caryosphcera  (eqindistans,  Riist.  N.  Sp. 

Cenellipsis  Jiexagonalis,  “  “  , 

Prunulum  calococcns,  “  “ 

Cyj'tocaJpis  crassitestata,  “  “ 

Dictyocephalus  microstoma,  “  “ 

“  7nacrostoma,  “  “ 

Tlieocampe  splacrocephala,  “  “ 

Tricolocapsa  salva,  “ 

“  thoracica,  “  N.  Sp. 

“  Dowlingi,  “  “ 

“  Selwyni,  “  “ 

Dictyomit7'a  Canadensis,  “  “ 

“  polypora,  Zittel. 

“  lyiuUicostata,  Zittel. 

Sticliocapsa  Ty7'relli,  Riist.  N.  Sp. 

“  Dawso7ii,  “  “ 

Fteria  li7iguifo7'7nis,  E\^ans  and  Shumard. 

Inocera77ius  tenuilineatus.  Hall  and  Meek. 

“  Sagensis,  var.  Nebrascensis,  Owen. 


Nucula  sp. 

Luchia  occidentalis,  Morton. 

Entalis  paupe7'cida.  Meek  &  Hayden. 

Dentali77,7n  gracile  ?  “ 

Baculites  C077ip7'essus,  Say. 

Scaphites  nodosics,  var.  quadrangular  is,  Owen. 

Hylohiites  cretaceus,  Scudder.  N.  Sp. 

Fragments  of  fishes. 

These  shales  everywhere  form  the  banks  of  the  Assiniboine  valley  Outcrops, 
from  Fort  Pelly  southward,  the  river  flowing  on  the  strike  of  the  ter- 
rane.  They  are  also  shown  in  high  cliffs  on  the  banks  of  Ochre  and 
V ermilion  rivers  and  Fdwards  Creek  on  the  north  face  of  Riding  Moun¬ 
tain,  the  exposure  on  the  latter  stream  showing  the  total  thickness  of 
the  series.  Further  northward,  on  the  eastern  face  of  the  escarpment, 
the  Lower  Pierre  was  recognized  on  North  Pine  and  Bell  rivers,  in 
both  of  which  places  it  was  highly  siliceous  and  contained  large  num¬ 
bers  of  Radiolaria  of  the  above-named  species.  For  the  rest  the  higher 
slopes  are  covei'ed  with  drift. 


These  Millwood  shales  extend  southward  to  the  International  Bonn-  Extension, 
dary,  being  seen  at  the  foot  of  the  bank  at  Minnedosa ;  in  the  valley  of 
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Horse  Creek  west  of  Morden,  and  in  many  other  places.  Towards  the 
north-we.st  they  have  not  yet  been  followed,  but  they  are  not  impro¬ 
bably  continuous  with  the  similar  dark  shales  on  the  Saskatchewan, 
and  under  large  areas  of  the  great  plains. 

Odanah  senes.  xhe  Millwood  shales  are  overlaid  by  a  considerable  thickness  of 
Upper  Pieri-e  light  gray  hard  clay  shales  which  are  locally  known  as 
slate,  and  which,  from  their  typical  development  at  Odanah,  near 
Minnedosa,  on  the  Little  Saskatchewan  River,  have  been  called  by 
the  writer  the  Odanah  Series.  Throughout  the  series  are  many  beds 
ofvseptarian  ironstone  nodules,  but  very  few  of  these  are  compact  like 
those  in  the  Millwood  series,  and  they  are  generally  cut  by  many,  veins 
of  crystalline  cal  cite.  No  fossils  were  found  by  the  writer  in  these 
shales,  but  Professor  H.  Y.  Hind,  in  1858,  collected  some  fossils  from 
beds  of  this  series,  near  the  mouth  of  Two  Creeks,  in  township  1.3, 
range  27,  which  clearly  show  that  these  shales  belong  to  the  marine 
Cretaceous  Pierre  formation.* 


Character. 


Outcrops. 


The  following  is  a  list  of  these  fossils  ; _ 


Anornia  Memingi,  Meek. 
Inoceramus  Canadensis,  Meek. 
Yoldia  Hindi,  Meek. 

Lunatia  ohliquata.  Hall  and  Meek. 
Cimdea  concinna.  Hall  and  Meek. 
Ammonites,  sp  undet. 


The  cliffs  of  this  terrane  generally  weather  with  a  more  or  less 
sloping  surface,  but  in  railway  cuttings,  or  by  some  streams,  where 
erosion  is  very  rapid,  they  rise  almost  vertically,  presenting  a  general 
lead-gray  appearance.  The  beds  are  also  much  fissured,  and  iron  stains 
are  everywhere  seen  along  the  lines  of  fissure.  On  a  fresh  surface  the 
shale  can  be  readily  cut,  but  it  quickly  hardens  on  exposure  to  the 
atmosphere,  and  the  streams  cutting  through  it  have  their  banks  strewn 
with  lenticular  pebbles  derived  from  it.  In  some  places,  as  in  the 
valley  of  the  Little  Saskatchewan  River  near  Minnedosa,  alluvial  beds 
of  these  pebbles  are  being  used  as  ballast  for  the  railway. 

The  Odanah  series  is  well  shown  in  the  upper  part  of  the  valley  of 
Edwards  Creek,  where  it  conformably  overlies  the  Millwood  shales. 
Slight  exposures  are  also  seen  on  the  upper  parts  of  Vermilion  River, 
and  the  bed  of  Ochre  River  is  thickly  strewn  with  pebbles  derived  from 


Manitoba”  in  Am.  .Juur.  Sci.,  vol.  40  1890  u 
230,  the  writer  states  that  the  above-named  fossils  are  probably  from  the  Millwood 
series,  but  since  that  paper  was  written  he  has  carefully  examined  the  banks  of  the 
Assmibome  near  where  these  fossils  were  collected,  and  has  also  examiLd  ?lm  foslds 
themselves  in  the  Museum  of  the  Geological  Survev  of  Canada  He  it  the 
able  to  say  definitely  that  the  character  of  the  rock  In  which  they  are  imSded  prove! 
them  to  be  from  the  Odanah  series  or  Upper  Pierre.  ^  mmeuaea  proves 
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it.  Pebbles  of  tins  shale  are  first  washed  into  the  Assiniboine  valley 
near  the  mouth  of  Skunk  Creek,  and  a  well  at  Barnardo’s  farm  near  ■ 

Russell  is  stated  to  have  been  sunk  170  feet  through  these  shales  to 
the  underlying  series. 

Fifty  miles  down  the  Assiniboine  valley  below  the  southern  edge  of  Exten.sion. 
fhe  present  map,  these  shales  become  conspicuous  along  its  sides,  and 
for  thirty-five  miles,  or  to  opposite  Griswold,  the  banks  are  more  or  less 
formed  of  them,  and  barren  rounded  knolls,  too  sterile  to  grow 
more  than  a  few  small  cactus  plants  {O'puntia  Missouriensis),  rise  from 
the  low  lands  at  the  bottom  of  the  banks.  The  valley  here  has  a  cer¬ 
tain  resemblance  to  the  “  Bad  Lands  ”  of  the  States  to  the  south-west. 

This  shale  is  also  seen  in  the  higher  railway  cuttings  to  the  west  of 
Minnedosa.  Further  south  a  beautiful  section  of  these  shales  may  be 
seen  in  the  Pembina  valley  near  La  Riviere,  on  the  Pembina  Mountain 
branch  of  the  Canadian  Pacific  Railway. 

The  total  thickness  of  the  Pierre  in  north-western  Manitoba  is  800  Thickness, 
feet  or  more.  The  Millwood  series,  as  seen  in  the  valleys  on  the  northern 
face  of  Riding  Mountain,  has  a  thickness  of  between  450  and  500 
feet,  while  about  300  feet  of  the  overlying  Odanah  series  is  there 
also  seen,  reaching  to  near  the  summit  of  the  mountains,  and  being 
immediately  overlain  by  the  drift  deposits.  The  top  of  the  Odanah 
series  is  not  seen. 

At  the  village  of  Deloraine,  in  south-western  Manitoba,  and 
close  to  tbe  northern  face  of  Turtle  Mountain,  the  tank  well 
on  the  Pembina  Mountain  branch  of  the  Canadian  Pacific  Rail¬ 
way  strikes  the  Odanah  shales  at  a  depth  of  about  ninety  feet, 
and  a  deep  well  close  by  it  does  not  strike  the  Niobrara  until  a  depth 
of  1,050  feet  is  reached,  giving  a  thickness  for  the  Pierre  of  960  feet. 

At  the  foot  of  Turtle  Mountain,  a  horizontal  band  of  hard  gray  calcareous 
sandstone  crops  out,  and  assuming  this  to  represent  the  base  of  the 
Laramie,  though  no  fossils  have  yet  been  recognized  from  it,  the 
whole  thickness  of  the  Pierre  would  be  given  as  a  little  more  than 
1,050  feet.  Considering  the  Millwood  series  as  having  a  thickness 
of  650  feet,  a  thickness  of  about  400  feet  would  remain  for  the  Odanah 
series. 

PLEISTOCENE. 

At  the  close  of  the  Cretaceous  epoch,  north-western  Manitoba  Post-Creta- 
rose  above  the  sea  which  had  covered  it  since  Dakota  times,  and  erosion 
which  had  left  it  mantled  with  a  great  series  of  sands  and  clays.  A 
period  of  denudation  then  set  it  and  continued  throughout  the  whole 
of  the  Tertiary  epoch.  During  this  time  the  high  table  land  of  the 
Duck  and  Riding  mountains  was  cut  through  by  the  valleys  of  the 
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Glacial  striee. 


Red  Deer,  Swan  and  Valley  rivers,  and  the  great  valley  of  the 
Winnipeg  basin,  extending  from  the  Manitoba  escarpment  to  the 
Archaean  nucleus,  was  formed  by  a  river  which  may  have  been  similar 
in  size  and  character  to  the  Mississippi  of  to-day.  From  this  valley 
the  Cretaceous  rocks  were  almost  entirely  denuded  down  to  the  under¬ 
lying  floor  of  Palaeozoic  limestones.  The  trend  of  the  afferent  valleys, 
and  the  positions  of  the  points  of  Cretaceous  rocks  on  the  edge  of  the 
escarpment,  would  appear  to  indicate  that  the  main  stream  flowed 
north-westward. 

V  Such  was  the  shape  of  the  country  at  the  beginning  of  the  Glacial 
period,  when  a  great  snow-field  appears  to  have  formed  on  the  country 
around  and  to  the  north  and  east  of  Reindeer  Lake,  and  the  ice  appears 
to  have  flowed  in  great  glaciers  westward  through  the  basin  of  Lake 
Athabasca,  southward  across  the  plains,  and  south-eastward  up  the 
valley  of  the  ancient  river  of  the  Winnipeg  basin. 

Among  the  evidences  of  the  course  followed  by  this  glacier,  or  these 
glaciers,  across  the  region  under  consideration,  the  following  list  of  glacial 
striae  is  particularly  important.  Most  of  these  are  strongly  marked 
on  the  highest  parts  of  level  polished  surfaces  of  Palaeozoic  limestone, 
and  the  direction  of  glacial  movement  is  often  shown  by  curved 
chatter-marks  and  cross  fractures,  &c. 


Fairford  .  . .  g  33° 

Flat  Rock  Bay,  Lake  Manitoba . .  S.  10  E. 


Little  Sandy  Point,  Lake  Manitoba .  S.  10  E.  and  S.  10  W. 

Onion  Point,  Lake  Manitoba .  g. 

Granite  Island,  Lake  St.  Martin .  g.  33  E. 

South  end  Lake  Winnipegosis,  near  Meadow  Portage .  S.  63  E. 

South  end  Lake  Winnipegosis,  near  Mossy  River .  S. 

Charlie  Island,  north  end.  Lake  Winnipegosis .  S.  2  E 

Charlie  Island,  east  side.  Lake  Winnipegosis .  S.  8-13  E. 

Charlie  Island,  (obscure,)  Lake  Winnipegosis .  S.  37  W. 

Weston  Point  Island,  Lake  Winnipegosis .  g.  2  E. 

South  Manitou  Island,  Lake  Winnipegosis .  S.  12  W. 

Lat.  52°  45',  E.  side  Lake  Winnipegosis .  g.  9  W. 

Long  Point,  Lake  Winnipegosis,  several  iflaces .  S.  22  W. 

Long  Point,  Lake  Winnipegosis,  one  place .  S.  8  E. 

Ami  Island,  Lake  Winnipegosis .  g.  23  W. 

S.W.  side  Cameron  Bay,  Lake  Winnipegosis .  S.  43  W. 

Rowan  Island,  Dawson  Bay,  Lake  Winnipegosis .  S.  42  W^. 

Beardy  Island,  Dawson  Bay .  g.  53 
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Rose  Island,  Swan  Lake . S.  48-53  W. 

McKay  Island,  Swan  Lake  and  islands  to  the  south .  S.  53  W. 

Red  Deer  River,  ^  mile  below  Upper  Salt  Spring .  S.  78  W. 

Red  Deer  River,  Upper  Salt  Spring .  S.  68  W. 

Red  Deer  River,  Pelican  Rapids .  S.  78  W. 

Saskatchewan  River,  Grand  Rapids,  bottom .  S.  2  W. 

Saskatchewan  River,  Grand  Rapids,  middle .  S.  62  W. 

Saskatchewan  River,  Grand  Rapids,  middle  (second  set.),.  .  S.  92  W- 

Saskatchewan  River,  below  Roche-rouge .  S.  12  W. 

Saskatchewan  River,  Roche-rouge .  S.  12  W. 

Cedar  Lake,  south-east  shore . S.  19  "VV. 

Cedar  Lake,  Island  east  of  Rabbit  Point .  S.  18  W. 

Cedar  Lake,  mouth  of  Saskatchewan  River . S.  39  W. 

Cedar  Lake,  mouth  of  Saskatchewan  River,  one  groove ....  S.  65  E. 

Assiniboine  River,  Sec.  16,  Tp.  25,  R.  29,  on  boulders  in 

boulder  pavement . '. .  S.  73  E. 


The  surface  is  very  generally  covered  with  till,  which  on  the  lacus- 
tral  plain,  over  the  hard  Palaeozoic  limestones,  does  not  appear  to  be 
anywhere  of  great  depth  ;  but  on  the  summit  of  the  Cretaceous  plateau 
to  the  west,  where  the  rocks  consist  entirely  of  soft  shales,  the  till 
would  seem  to  be  very  much  deeper.  In  most  places  it  immediately 
overlies  the  Cretaceous  shales,  but  in  some  excellent  exposures  on 
Rolling  River  it  is  seen  to  be  underlaid  by  seventy  feet  or  more  of 
stratified  sands  and  clays  which  are  probably  of  Interglacial  age.  The 
clays  contain  the  following  species  of  plants  and  freshwater  shells  : — 

Diatomacea;. 

Navicula  lata. 

Encyonema  frostratum. 

Denticula  lauta. 

Licmojjhora  ? 

CoccoHeis. 

Phanerogamse. 

Taxus  haccata.  L. 

Seeds  of  a  Conifer. 

Elodea  Canadensis  (?)  Michx. 

Vallisneria  (?) 

Mollusca. 

Lymncea  catascopium  ?  Say.  Variety  with  very  short  spire. 

Valvata  ti-icarinata,  Say.,  and  a  keelless  variety. 

Amnicola  porata  ?  Say. 

Planorbis  hicarinatus,  Say. 

“  parvus  ?  Say. 

Pisidinm  abditum,  Haldemair. 

Sphcerium  striatinum,  Lamarck. 


Interglacial 

beds. 
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Lake  shores.  summit  of  the  Cretaceous  plateau  tlie  till  is  covered  in  a 

number  of  places  by  lake  deposits,  and  east  of  the  escarpment  the 
ancient  beaches  of  Lake  Agassiz  form  long  lines  of  parallel  gravel 
ridges.  In  some  places  the  ancient  lake  shores  are  represented  by 
tei  races,  cut  in  the  glacial  or  Cretaceous  deposits,  ^^.n  interesting 
series  of  these  terraces  may  be  seen  on  the  north  side  of  Kettle  Hill, 
south  of  Swan  .Tjake,  as  shown  in  the  following  tisrure  * _ 


Moraines. 


A  small  amount  of  lacusti’al  sand  and  clay  is  occasionally  present 
on  the  surface,  but  as  a  rule,  throughout  the  greater  portion  of  this 
district,  the  old  lake  floor  is  composed  of  till. 

Moraines  are  also  present  at  the  Mossy  Portage  and  on  and  around 
the  “  mountains,”  and  vill  be  found  more  particularly  described  in 
the  descriptive  portion  of  this  report. 

The  glacial  and  post-glacial  deposits  of  this  region  will,  however, 
be  more  fully  discussed  in  the  forthcoming  report  on  Lake  MTnnipeg! 
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ECONOMIC  GEOLOGY. 

Salt. — The  pi-esence  of  brine  springs  is  a  well-marked  feature  of  the  Brine  springs. 
Devonian  area  west  of  Lakes  Winnipegosis  and  Manitoba  ;  but  while 
the  most  copious  supply  of  brine  flows  from  the  Devonian  rocks, 
chiefly  marking  the  base  of  the  Upper  Devonian,  salt  is  not  absent 
from  the  beds  of  Silurian  age,  and  many  slabs  of  this  rock  were  found 
showing  beautiful  moulds  of  typical  crystals  of  Chloride  of  Sodium. 

A  few  small  springs  of  clear  salty  water  were  found  flowing  from 
the  Silurian  area  on  the  west  side  of  Winnipegosis.  Careful  search 
was  made  everywhere  for  indications  of  the  presence  of  beds  of  pure 
salt,  but  none  were  found,  and'  instead,  impressions  of  salt  crystals 
were  common  in  all  the  more  porous  dolomites.  It  is  probable,  there¬ 
fore,  that  the  salt  occurs  entirely  in  more  or  less  isolated  crystals 
scattered  throughout  the  rock,  but  in  some  cases  these  are  so 
numerous  that  at  least  a  third  of  the  whole  mass  has  been  salt. 

The  following  are  some  of  the  principal  places  where  brine  springs  Localities, 
have  been  observed  : — 

1.  Salt  Creek,  west  of  Lake  Dauphin. 

2.  Banks  of  Mossy  River. 

3.  Salt  Point,  south  end  Lake  Winnipegosis. 

4.  Monkman’s  Salt  Springs,  Red  Deer  Peninsula. 

5.  Pine  Creek. 

6.  Pelican  Bay,  mouth  of  Pelican  Creek. 

7.  “  “  west  side. 

8.  Mouth  of  Bell  River. 

9.  Salt  Point. 

IQ.  Salt  Point  Peninsula,  wide  salt  area  near  its  base. 

11.  Salt  Point  Peninsula,  north  side  of  its  base. 

12.  Mouth  of  Steep  Rock  River. 

13.  Lower  Red  Deer  River,  many  places. 

14.  Banks  of  Shoal  River. 

15.  Mouth  of  Swan  River. 

At  many  other  places  near  the  line  of  the  base  of  the  Upper  Character  of 
Devonian,  small  saline  areas  occur,  where  the  brine  oozes  up  through  areas, 
the  overlying  drift.  The  characters  of  these  saline  areas  are  very 
similar  throughout,  and  the  descriptions  already  given  of  those  on 
Pelican  Bay  and  other  places  might  suffice  for  all.  They  are  generally 
barren  tracts  several  acres  in  extent,  surrounded  by  a  fringe  of  the 
red  salt  plant  {Salicornia  herbacea).  Here  and  there  springs  bubble 
up  and  often  build  rounded  mounds  of  reddish  scinter,  several  feet 
in  height,  in  the  centre  of  the  tops  of  which,  over  the  springs,  are  little 
basins  of  clear  brine.  Down  the  sides  of  these  mounds  the  water  trickles 


Monkman’s 
Salt  Works 
in  1858. 
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to  the  and  flats,  where  it  evaporates  in  the  dry  seasons.  In  other  places 
the  pool  of  salt  water  is  in  the  middle  of  a  little  tract  of  soft  mud,  over 
which  may  be  a  sod  of  coarse  grass.  In  the  pool  bubbles  of  gas  are  con¬ 
stantly  rising.  This  gas  was  found  to  be  uninflammable,  and  was 
probably  to  a  large  extent  composed  of  air. 

Some  of  the  springs  mentioned  above  were  used  for  the  manufacture 
of  salt  in  the  early  days  of  the  Red  River  Settlement,  and  even  yet  the 
Indians  occasionally  boil  down  a  little  salt  from  them. 

The  following  excellent  description  of  Monkman’s  Salt  Works,  as 
^they  existed  in  1858,  is  given  by  Prof.  H.  Y.  Hind  * 

“The  soil  at  the  Salt  Springs  is  a  very  retentive  yellowish  white 
clay,  containing  small  limestone  boulders  and  pebbles,  with  boulders 
of  the  unfossihferous  rocks.  The  wells,  for  obtaining  a  supply  of  brine 
are  sunk  wherever  a  small  bubbling  spring  is  observed  to  issue  from 
this  retentive  clay.  The  springs  are  constantly  changing  their  position, 
and  as  the  wells  become  exhausted  from  time  to  time,  a  fresh  excava¬ 
tion  is  made  where  a  new  spring  is  observed  to  issue.  No  doubt  boring, 
or  deeper  wells,  would  prevent  these  changes,  and  not  only  secure  “a 
larger  flow  of  brine,  but  ensure  it  permanency.  The  wells  at  present 
aie  25  in  number ;  but  some  of  them  appear  to  have  been  lately  aban¬ 
doned,  and  others  have  long  since  ceased  to  yield  brine.  They  are 
situated  400  yards  from  the  lake  shore,  and  were  first  worked  40  years 
since,  by  James  Monkman.  This  enterprising  individual  struggled  for 
many  years  against  the  importation  of  English  salt,  which  was  sold  in 
the  settlements  at  a  cheaper  rate  than  he  could  afford  to  manufacture 
salt  on  Lake  Winnipegosis.  He  has  made  salt  at  Swan  River  and 
Duck  River.  The  manufacture  is  now  carried  on  with  profit  for  the 
Hudson’s  Bay  Company,  at  Swan  River,  and  at  Winnipegosis  Lake  by 
Monkman’s  sons. 

At  the  ‘  Y  orks  ’  there  are  two  small  log-houses  and  three  evaporat¬ 
ing  furnaces.  The  kettles,  of  English  construction,  are  well  made  rec¬ 
tangular  vessels  of  iron,  five  feet  long,  two  feet  broad  and  one  foot  deep. 
They  are  laid  upon  two  rough  stone  walls,  about  twenty  inches  apart, 
which  form  the  furnace.  At  one  extremity  is  a  low  chimney.  The  whole 
construction  is  of  the  rudest  description ;  and  at  the  close  of  the  season 
the  kettles  are  removed,  turned  over,  and  the  furnace  permitted  to  go 
to  ruin,  to  be  rebuilt  in  the  following  spring. 

The  process  of  making  salt  is  as  follows :  When  a  spring  is  found, 
a  well,  five  feet  broad  and  five  feet  deep,  is  excavated,  and  near  to  it  an 
evaporating  furnace  erected.  The  brine  from  the  wells  is  ladled  into  ' 
the  kettles,  and  the  salt  scooped  out  as  it  forms,  and  allowed  to  remain 
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for  a  short  time  to  drain  before  it  is  packed  in  birch  bark  roggins  for 
transportation  to  Red  River,  where  it  commands  twelve  shillings  sterling 
a  bushel,  or  one  hundred  weight  of  flour,  or  a  corresponding  quantity 
of  fish,  pemican  or  buffalo  meat,  according  to  circumstances. 

“The  brine  is  very  strong.  From  one  kettle  two  busliels  of  salt 
can  be  made  in  one  day  in  dry  weather.  There  are  nine  kettles  at 
the  ‘  Works,’  seven  being  in  constant  use  during  the  summer  season. 
The  half-breeds  engaged  in  the  manufacture  complained  of  the  want 
of  fuel— in  other  words,  of  the  labour  and  trouble  of  cutting  down 
the  spruce  and  poplar  near  at  hand,  and  the  difficulty  of  hauling  it 
to  the  furnaces.  An  objection  of  no  moment,  but  characteristic  of  some 
of  the  people,  who  are  generally  unaccustomed  to  long-continued  manual 
labour.  Unfortunately,  I  had  no  instrument  with  me  for  ascertain¬ 
ing  the  specific  gravity  of  the  brine,  and  a  supply  which  I  took  to 
Red  River  for  that  purpose,  as  well  as  with  a  view  to  its  analysis, 
still  remains  in  the  settlements.  It  will  be  seen  that  the  processes 
employed  in  the  manufacture  of  salt  are  of  the  rudest  description,  so 
that  without  any  outlay  beyond  a  few  days’  labour,  the  quantity  might 
be  largely  increased.  I  spoke  to  John  Monkman,  who  now  makes 
salt  here,  of  pumps  and  solar  evaporation.  Of  a  pump  he  knew  abso¬ 
lutely  nothing.  He  had  heard  that  such  an  apparatus  had  been  con¬ 
trived,  but  had  never  seen  one.  He  readily  comprehended  the  ad¬ 
vantage  to  be  derived  from  pumping  the  water  into  shallow  troughs, 
dug  in  the  retentive  clay  near  the  springs,  and  strengthening  the 
brine  by  solar  evaporation.” 

At  the  present  time  the  cost  of  carriage  of  salt  from  Ontario  I’enders 
it  very  expensive  in  Manitoba,  and  the  large  development  of  the  fish¬ 
ing  industry  on  Lake  Winnipeg,  and  its  probable  extension  to  the 
other  lakes  of  the  North-West,  renders  the  question  of  obtaining  an 
abundant  local  supply  at  a  reasonable  cost  one  of  great  importance. 

As  is  shown  below  the  natural  brines  of  Manitoba  are  not  very 
strong  but  the  supply  is  large,  and  the  dry  climate  would  be  very 
favourable  to  their  concentration  by  solar  evaporation,  which  at  the 
same  time  would  remove  some  of  their  impurities,  and  the  forests  in 
the  immediate  vicinity  of  the  springs  would  fuimish  an  abundant  sup¬ 
ply  of  fuel  for  boiling  down  the  concentrated  brine. 

Brines  were  collected  from  most  of  the  important  springs  through¬ 
out  this  portion  of  the  country,  and  have  been  analysed  by  Mr.  G.  C. 
Hoffmann,  of  this  Survey.*  The  following  table  gives  in  synoptical 
form  the  result  of  his  examination  : — 


Importance  of 
the  salt  indus¬ 
try  to 
Manitoba. 


Analyses  of 
brines. 
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Speaking  of  these  brines,  and  of  the  various  methods  pursued  in  the 
manufacture  of  salt,  Mr.  Hoffmann  says  : — * 

“  The  proportion  of  foreign  saline  matters  in  these  brines  is  not  ex¬ 
cessive,  and  if  certain  purifying  processes  are  had  recourse  to,  there  is 
no  reason — local  conditions  being  favourable — why  they  should  not 
be  utilized  in  the  manufacture  of  salt. 

“The  following  brief  outline  of  the  methods  pursued  in  the  prepara¬ 
tion  of  salt  from  its  solutions,  will  serve  to  convey  some  idea  of  the  ex¬ 
pedients  resorted  to  for  the  economical  treatment  of  the  weaker  salt 
waters.  The  processes  may  be  arranged  under  the  following  headings  ; 

1 .  Those  in  which  evaporation  is  entirely  effected  by  artificial  heat ; 

2.  Those  dependent  upon  natural  evaporation — either  wholly  or  in 

part :  3.  That  in  which  concentration  is  effected  by  congelation — with 

subsequent  recourse  to  artificial  heat. 

“1.  By  artificial  evaporation. 

“  The  manufacture  of  salt  from  its  solutions  by  evaporation  with 
artificial  heat,  is  conducted  either  in  large  shallow  iron  pans — as  in 
Cheshire,  Worcestershire,  and  Staffordshire — or  in  kettles — as  at  the 
Onondaga  salines  and  elsewhere.  The  heating  being  in  both  instances 
effected  by  fires  placed  beneath.  * 

“  2.  By  natural  evaporation — either  wholly  or  in  part. 

“  (a)  By  the  influence  of  the  sun,  aided  by  that  of  the  air — solar 
evaporation.  This  method  is  resorted  to  in  the  preparation  of  salt 
from  sea  water,  on  the  shores  of  the  Mediterranean,  some  parts  of  the 
English  and  Scottish  coasts,  and  in  some  localities  on  the  Atlantic  and 
Pacific  coasts  of  the  United  States.  The  evaporation  is  carried  on  in 
a  series  of  shallow  ponds  or  basins  in  which  the  water  is  sprekd  over  a 
very  large  surface.  These  reservoirs,  which  are  excavated  on  the  sea 
shore,  are  generally  puddled  with  clay,  but  on  the  Bay  of  San  Fran¬ 
cisco  the  better  grade  of  salt  is  prepared  in  ponds  which  are  provided 
with  wooden  floors,  or  wholly  inclosed  with  boards,  and  when  a 
specially  pure  salt  is  required,  the  cleanest  of  the  brine  is  transferred 
to,  and  the  evaporation  completed  in,  wooden  tanks.  When  solar 
evaporation  is  pursued  in  the  manufacture  of  salt  from  natural  brines, 
the  process  is  conducted  in  a  series  of  shallow  wooden  vats,  arranged 
in  tiers,  provided  with  movable  covers  running  upon  rollers  for  use 
during  rainy  weather.  The  brine  is  let  into  the  upper  tier  of  vats 
and  from  thence  is  allowed,  at  different  stages  of  alteration,  to  pass  on 
until  it  ultimately  arrives — having  in  the  interval  deposited  and 
suspended  nearly  all  the  less  soluble  impurities,  and  lost  a  large  pro¬ 
portion  of  its  water  by  evaporation — as  a  clear  saturated  brine,  in  the 
lower  tier  of  vats  where  the  formation  of  salt  goes  on. 


Outlines  of 
methods  pur¬ 
sued  in  the 
Ijreparation 
of  .salt  from  its 
solutions. 


Artificial 

evaporation. 


Natural 

evaporation. 
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Congelation. 


“  (P)  By  exposure  to  a  current  of  air— the  ‘  graduation  ’  process.  A 
method  employed,  among  other  places,  at  Montiers  in  France,  and  at 
Nauheim,  Diirrenberg,  Rodenberg,  and  Schonebeck,  in  Germany,  in 
the  preparation  of  salt  from  weak  brines.  The  process  is  carried  on  in 
what  are  termed  ‘graduation-houses.’  These  are  large  wooden 
structures  covered  over  at  the  top  to  exclude  rain,  but  left  open 
at  the  sides  to  allow  of  free  circulation  of  air  through  the  building. 
The  interior  arrangement  may,  in  a  general  way,  be  described  as  con- 
msting  of  a  large  shallow  wooden  cistern,  for  the  reception  of  the 
brine,  over  which  are  arranged  bundles  of  brushwood  or  thorns  built 
up  in  the  form  of  a  wall  between  wooden  supports,  and  over  this  a 
reservoir  for  the  weak  brine.  The  saline  water  is  pumped  into  the 
upper  reservoir  and  thence  allowed  to  trickle  down  over  the  surface  or 
through  the  interstices  of  the  thorns,  thereby  exposing  it,  diffused  over 
a  very  large  surface,  to  the  influence  of  the  air  and  effecting  its  con¬ 
centration.  The  operation  is  repeated  as  often  as  may  be  found 
necessary  for  the  conversion  of  the  weak  into  a  strong  brine. 

“  The  success  of  these  two  processes,  solar  evaporation  and  ‘  gradua¬ 
tion,  being  altogether  dependent  upon  the  state  of  the  atmosphere, 
their  use  is  consequently  limited  to  the  more  favourable  time  of  the 
year. 

“3.  By  congelation. 

“In  some  parts  of  Northern  Europe  the  separation  of  salt  from  sea 
water  is,  in  part,  effected  by  the  agency  of  frost — salt  water  when 
partially  frozen  separating  into  ice,  retaining  very  little  salt,  and  a 
proportionately  stronger  saline  liquor.  So  that  by  submitting  sea 
water,  contained  in  reservoirs,  to  repeated  partial  congelations  and  re¬ 
moving  the  ice  as  it  forms,  each  successive  mother  liquor  becomes  more 
and  more  impregnated  with  salt,  until  at  length  the  solution  attains 
the  strength  of  a  saturated  brine. 

“  The  process  dependent  upon  evaporation  with  artificial  heat  is 
usually  only  resorted  to  in  the  treatment  of  strong  brines,  but  where 
cheap  fuel  can  be  obtained  the  same  plan  is  pursued  with  the  waters 
of  the  weaker  springs,  and  sometimes,  though  rarely,  even  with  sea 
water.  When  fuel  is  scarce  the  more  diluted  saline  waters  cannot  be 
profitably  worked  in  this  way,  and  these  can,  therefore,  only  be  utilized 
by  resorting  to  one  of  the  processes  of  natural  evaporation — solar 
evaporation  or  that  by  ‘graduation.’  The  salt  may,  by  either  of  these 
methods,  be  prepared  without  the  aid  of  artificial  heat,  as  is  customary 
in  the  preparation  of  ‘  bay-salt  ’  and  ‘  solar-salt,’  and  is  also  the  prac¬ 
tice  at  the  ‘  graduation-works  ’  at  Montiers,  in  France,  or  the  weak 
brine  may  be  brought  to  the  point  of  saturation  and  further  evapora- 
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tion  effected  with  artificial  heat.  The  concentrated  liquor  obtained  by 
the  repeated  partial  freezing  of  a  weak  salt  water,  is  treated  as  a  strong 
brine,  the  salt  being  obtained  from  it  by  artificial  evapoiation.” 

Amber  ”  or  Chemmvinite. — This  interesting  mineral  was  found  in  “Amber.” 
pieces  from  the  size  of  a  robin’s  egg  downwards,  on  sandy  beaches  on 
the  west  side  of  Cedar  Lake,  a  short  distance  south  of  the  Saskatche 
wan  river.  The  shore  is  low  and  shelving,  and  the  fteach  runs  along 
the  face  of  a  deep  wet  spruce  swamp,  the  “  amber  ”  being  everywhere 
mixed  with  many  small  fragments  of  partly  decayed  wood.  The 
swamp  behind  is  stated  to  be  underlaid  by  a  compact  till  with  bouldei’s. 

The  most  important  beach  is  a  little  less  than  a  mile  in  length,  and 
from  80  to  120  feet  in  breadth.  The  “  amber  ”  is  found  most  plenti¬ 
fully  along  its  ridge,  where  it  constitutes  about  ten  per  cent  by 
volume  of  the  sand  and  woody  debris,  and  holes  dug  to  a  depth  of  two 
feet  showed  little  or  no  diminution  in  its  quantity.  A  number  of 
samples  collected  from  various  parts  of  the  beach  showed  an  average 
of  a  little  more  than  ten  per  cent  of  “  amber,”  which,  in  natural 
fragments,  weighed  forty-six  pounds  to  the  cubic  foot.  The  size  of 
the  beach  were  roughly  estimated  at  316,800  cubic  feet,  which  would 
yield  about  31,680  cubic  feet,  or  1,457,280  pounds  of  “amber.” 

It  has  probably  been  washed  by  the  river  from  some  cliff  or 
cliffs  of  Cretaceous  clay  or  sand  higher  up  the  stream,  and  has  been 
carried  down  and  deposited  in  the  marshy  and  swampy  delta  west  of 
Cedar  Lake.  From  this  delta  deposit,  it  is  now  being  washed  out  from 
time  to  time  by  the  waves  of  the  lake  and  thrown  up  on  the  beach. 

Prof.  B.  J.  Harrington,  of  McGill  College,  Montreal,  has  described  this 
mineral  and  the  following  are  some  extracts  from  his  paper : — * 

“The  substance  was  in  pieces,  for  the  most  part  very  irregular  in  D,-.  Marring 
shape,  some  being  more  or  less  angular,  others  approximately  spherical,  ^kscri]) 
and  others  flattened,  discoid  or  lenticular.  Some  of  the  pieces  were 
smaller  than  a  pea,  but  they  ranged  from  this  up  to  the  size  of  an 
ordinary  bean  (about  2  centimetres  long).  In  colour  they  varied  from 
pale-yellow  to  dark-brown,  and  many,  when  examined  by  transmitted 
light,  appeared  clouded  or  banded  from  the  presence  of  black  carbon¬ 
aceous  matter.  Superficially  they  were  generally  dull,  owing,  perhaps, 
to  chemical  change,  but  on  fresh  surfaces  the  lustre  was  resinous.  The 
fracture  was  conchoidal.  Though  electric  on  friction,  they  appear  to 
be  less  strongly  so  than  ordinary  amber. 

“Light-coloured  fragments,  free  from  black  carbonaceous  matter,  were  Material 
selected  for  examination,  and  any  superficial  crust  carefully  removed 
by  scraping.  The  hardness  of  these  selected  pieces  was  fully  2^.  The 
specific  gravity,  as  obtained  with  a  quantity  of  material  in  the  specific 
gravity  bottle,  was  1-055  (at  20‘C.),  and  a  single  fragment  gave  by 
suspension  with  a  hair  1-0543  (20°C). 


*  American  Journal  of  Science,  Vol.  XLII.,  Oct.  1891,  pp.  332-335, 
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The  material  for  analysis  was  finely  powdered  and  dried  over  snlphuric 
acid  in  vacuo.  The  combustions  were  made  with  lead  chromate  in 
the  usual  way,  and  the  ash  determined  with  a  separate  portion  in  a 
platinum  crucible. 


“  The  following  are  the  results  obtained  : — 


I. 

II. 

Mean. 

Carbon . 

Hvdrog-en . 

80-01 

10-37 

9  53 

0  09 

79-91 

10-55 

79-96 

10-46 

Oxyg:en . 

Ash . . 

0-09 

9-49 

0-09 

' 

100  00 

100-00 

100 -00 

Excluding  the  ash  the  results  become  : — 


I. 

II. 

Mean. 

Carbon . 

80-08 

10-38 

9-54 

79-98 

10-56 

9-46 

80-03 

10-47 

9-50 

Hydrogen . 

Oxygen . 

100  00 

100-00 

100  00 

“  The  ash  was  brick-red  in  colour,  and  found  to  contain  silica,  alumina, 
iron,  lime,  and  magnesia. 

*  The  only  solvents  whose  action  upon  the  resin  has  been  tried  as  yet 
are  absolute  alcohol  and  absolute  ether,  and  the  effect  of  these  was 
ascertained  as  follows  : 

“  One  gram  of  the  finely  powdered  resin  was  mixed  with  ten  grams  of 
pure  quartz  sand  in  a  cylinder  of  filter  paper  and  extracted  in  Soxhlet’s 
apparatus,  in  the  case  of  the  alcohol  for  three  and  a  half  hours  (24 
siphonings)  and  in  the  case  of  the  ether  for  two  hours  (24  siphonings). 
In  each  case  the  sand  and  filter  paper  were  previously  extracted  by 
the  special  solvent  for  several  hours.  The  extract  from  the  resin  was 
evaporated  in  a  weighed  platinum  dish  and  the  residue  dried  at  100°C. 
The  results  obtained  were  as  follows  : 

Per  cent. 


Dissolved  by  absolute  alcohol .  21-01 

Dissolved  by  absolute  ether .  24-84 


“  The  effect  of  more  prolonged  action  of  the  solvents  has  not  as  yet 
been  ascertained.  The  alcoholic  extract  after  drying  was  brownish  in 
colour,  Avhile  that  obtained  with  ether  was  only  faintly  yellow. 
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“  When  small  fragments  of  the  resin  were  heated  in  closed  tubes  it  Softens  with 
was  found  that  they  began  to  soften  at  about  150°C.,  the  point  of  *'*^^*^' 
softening  being  roughly  ascertained  by  pressure  with  a  platinum  rod. 

At  180-190°C.  the  fragments  were  sufiiciently  yielding  to  be  pressed 
into  one  mass  by  the  platinum  rod.  Heated  up  to  300° C.,  the  resin  did 
not  melt  into  a  flowing  liquid,  but  became  soft  and  elastic,  and  had 
darkened  a  good  deal  from  partial  decomposition. 

“  Fragments  of  genuine  amber  behaved  in  a  similar  manner,  but  began 
to  soften  at  about  140°C.  At  180°  they  could  be  I’eadily  pressed  into 
one  mass,  and  in  the  one  experiment  tried  they  seemed  to  darken  more 
readily  than  the  Cedar  Lake  resin  when  heated  up  to  280-300°C.  The 
ordinary  statement  that  amber  fuses  at  287°C  is  certainly  misleading, 
the  fact  being  that  it  begins  to  soften  at  a  very  much  lower  tempera¬ 
ture,  gradually  getting  softer  and  softer  as  the  temperature  rises,  but 
not  becoming  a  flowing  liquid  until  decomposition  takes  place. 

“  On  heating  the  Cedar  Lake  resin  in  a  test  tube  or  retort  no  crystals 
of  succinic  acid  were  obtained,  although  they  were  readily  obtained 
from  true  amber  by  similar  treatment. 

“  It  is  customary  to  assign  to  amber  the  formula  which  Formula 

gives;  carbon  78-94,  hydrogen  10-53,  oxygen  10-53;  but  this  is 
apparently  based  upon  very  insuflicient  data — so  far  as  the  writer 
is  aware,  upon  the  single  analysis  of  Schrotter  (carbon  78-82,  hydrogen 
10-23,  oxygen  10-95),  which  really  corre.sponds  much  more  closely  to 
CggHgpO^.  Such  a  substance  as  amber,  too,  coming  from  a  variety 
of  localities  and  originally  derived  from  very  different  plants  can  scarcely 
be  expected  to  agree  closely  in  composition  with  one  definite  formula. 

“  The  Cedar  Lake  resin  contains  more  carbon  than  the  amber  analysed 
by  Schrotter  and  less  oxygen,  and  in  this  respect  comes  nearer  to 
Walchowite  and  to  some  of  the  recent  copals  from  India.  The  rela 
tions  of  some  of  these  bodies  will  be  made  plain  by  the  following  tables  : 


— 

Car¬ 

bon. 

Hydro¬ 

gen. 

Oxy¬ 

gen. 

Ratio  of  C,  H,  & 
0  atoms. 

Ratio  of  C,  H,  & 
0  atoms, 
taking  C  —  40. 

I.  .Ymber  . 

78-82 

10-23 

10  95 

9-60  :  14-95  ;  1 

40  :  62-29  :  416 

ii.  Krantzite . 

79-25 

10-41 

10-34 

10-22  :  16-11  ;  1 

40  :  63  05  :  391 

111.  (Jedar  Fake  Kesin . . 

80-03 

10-47 

9-50 

11-23  :  17-63  :  1 

40  :  62-79  :  3  56 

IV.  Uopal  (Bombay) ... . 

79-70 

10-40 

9-90 

10-75  :  16-83  :  1 

40  :  62-02  :  372 

V.  (Jopal  (Calcutta)..  . 

80-34 

10-32 

9-34 

11-46  ;  17-67  :  1 

40  :  61-67  :  3  49 

I.  Phillips’s  Mineralogy  (1852),  p.  630.  Anal,  by  Schrotter.  II. 
Dana’s  Mineralogy  (1869),  p.  741.  Anal,  by  Landolt.  IV.  Watts’s 
Dictionary  of  Chemistiy  (ed.  i.),  Vol.  II.,  p.  19.  Anal,  by  Filhol.  V. 
Watts’s  Dictionary  of  Chemistry  (ed.  i.),  Vol.  II.,  p.  19.  Anal,  by  Filhol. 
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Origin. 


Uses. 


Nodules  of 
carbonate  of 
iron. 


Lignite. 


“  Thougli  resembling  amber  in  some  of  its  cliaracters,  the  Cedar  Lake 
resin  may  here  be  classed  provisionally  as  “retinite,  ”  on  account  of  its 
differing  from  amber  in  its  deportment  with  solvents,  in  not  yielding 
crystals  of  succinic  acid  on  distillation,  and  in  having  a  somewhat  dif- 
feient  ultimate  composition.  The  name  retinite  as  used  by  some  minera¬ 
logists  is  a  convenient  general  term  to  include  such  substances  as 
Walchowite,  Krantzite,  Jaulingite,  Rosthornite  and  the  Cedar  Lake 
resin,  which  last,  by  way  of  distinguishing  it  from  other  retinites,  may 
be  called  Chemawinite  (from  Chemahawin  or  Chemayin,  the  Indian 
name  of  a  Hudson  Bay  post,  not  far  from  where  the  resin  occurs). 

Though  the  origin  of  this  substance  is  not  certainly  known,  there 
can  be  little  doubt  that  it  has  been  derived  from  one  of  the  Tertiary 
or  Cretaceous  lignites  occurring  on  the  Saskatchewan.  Some  of  these 
are  known  to  contain  resins,  one  of  which,  examined  by  the  writer, 
was  not  essentially  ve>y  different  from  the  Cedar  Lake  material.  It 
behaved  similarly  on  heating,  had  a  hardness  of  over  2,  a  specific  gravity 
of  1-066,  and  dissolved  in  absolute  alcohol  to  the  extent  of  29-30  per 
cent. 

“  Some  of  the  larger  pieces  of  the  Cedar  Lake  resin  might,  perhaps,  be 
employed  for  ornamental  purposes  (beads,  &c.),  and  possibly  the  material 
might  be  utilized  by  the  varnish-maker.” 

Iron. — Nodules  of  Carbonate  of  Iron  are  present  in  considerable 
numbers  in  the  Pierre  shales,  both  on  the  north  side  of  Riding  Moun¬ 
tain  and  in  the  banks  of  the  Assiniboine  Valiev.  They  were  nowhere 
seen  in  sufficient  quantity  to  be  of  any  economic  importance.  A  speci¬ 
men  collected  by  Dr.  Bell  from  the  crossing  of  White  Sand  River,  was 
found  by  Mr.  G.C.  Hoffmann  to  contain  34-07  per  cent  of  metallic  iron.* 

Coal. — Lignite  was  found  in  the  form  of  carbonized  masses  of  wood 
or  tree  trunks,  lying  in  the  Benton  shale  on  Swan  River,  and  also  in 
small  quantity  in  the  Niobrara  shale  on  Wilson  River.  The  following 
is  a  description  and  analysis  by  Mr.  C.  C.  Hoffman  of  a  specimen  from 
the  former  locality  : —  -j- 

“  Lignitified  Wood. — From  Swan  River,  Manitoba,  township  37, 
I’ange  26,  west  of  the  Principal  Meridian. 

“  Has  a  clear  and  wood-like  structure  ;  colour  black,  with  a  faint 
brownish  tinge;  lustre  dull,  that  of  a  freshly  fractured  surface 
resinous  ;  fracture  uneven,  occasionally  sub-conchoidal ;  hard  and 
tough ;  does  not  soil  the  fingers  ;  powder  brownish-black  ;  it  communi¬ 
cates  a  deep  brownish-red  colour  to  a  boiling  solution  of  caustic 
potash ;  by  exposure  to  the  air  becomes  fissured. 

*  Rep.  of  Prog.  Geol.  Sur.,  Can.,  1876-G,  p.  431. 

t  Ann.  Rep.  Geol.  Sur.  Can.,  Vol.  IV.,  N.S.,  1888-9,  p.  G  R. 
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“  Analysis  by  fast  coking  gave  : — 

Hygroscopic  water .  9  GG 

Volatile  combustible  matter .  43  ’ IG 

Fixed  carbon . • .  43  Gl 

Ash .  3-57 


100  00 

Coke,  per  cent .  4718 


“Ratio  of  volatile  combustible  matter  to  fixed  carbon,  1:  I'Ol. 

It  yields  a  loose  fritted  coke  ;  the  gases  evolved  during  coking,  burnt 
with  a  yellowish,  somewhat  luminous,  slightly  smoking  flame.  The 
ash  has  a  pale  brownish-yellow  colour, — it  is  readily  fusible  at  a  bright 
red  heat,  running  into  a  fluid  slag.” 

Similar  lignite  was  found  lying  in  fresh  fragments  on  the  shore  of  Gypsmu. 
Pemmican  Island,  having  been  washed  up  by  the  waves  from  a  bed 
beneath  the  surface  of  the  lake.  This  bed  is  doubtless  of  Cretaceous 
age,  probably  at  the  horizon  of  the  Dakota  formation. 

Gypsum. — An  extensive  deposit  of  gypsum  and  anhydrite  was  found 
in  the  Silurian  area  a  short  distance  north-east  of  Partridge  Crop 
Lake,  and  a  bed  of  gyp.sum  fifteen  feet  in  thickness  was  also  passed 
through  in  the  middle  of  the  Upper  Devonian  limestones  at  a  depth  of 
560  feet  in  the  deep  well  on  Vermilion  River. 

Phosphatic  Shale. — A  small  deposit  of  phosphatic  shale,  containing  a  Phosphatic 
large  number  of  fragments  of  the  bones  of  fishes,  outcrops  on  the  banks 
of  Wilson  River  in  Section  18,  township  25,  range  XX.  The  bed  may 
be  extensive,  but  at  the  time  it  could  not  be  traced  for  any  consider¬ 
able  distance.  Mr.  Hoffmann  found  it  to  contain  17 '27  per  cent  of 
phosphoric  acid,  equivalent  to  37 '7  per  cent  of  tribasic  phosphate  of 
lime.  If  the  bed  proves  to  be  extensive  it  may  be  utilized  as  a  fertilizer 
in  the  same  way  as  the  coprolite  beds  are  used  in  England  and  France. 
Throughout  all  the  Niobrara  shales,  however,  these  fish  remains  are 
present  in  small  quantities,  and  add  greatly  to  the  richness  of  the 
soils  formed  by  their  disintegration. 
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List  of  photographs  taken  during  the  course  of  the  explorations  in 
the  summers  of  1887-90.  Uniform  size  6|-  x  8|  inches. 

1887. 

1.  Valley  of  the  Little  Saskatchewan  River  at  Strathclair,  Man.  July  19. 

2.  Lake  Audet,  in  the  Riding  Mountain  at  the  head  of  the  Little  Saskatchewan 

River,  Man.  .July  21. 

,3.  Willow-covered  plain  by  Edward’s  Creek,  Man.  July  25. 

4.  Beach  of  Lake  Dauphin,  Man.  July  26. 

5.  Valley  River,  in  Sec.  11,  Tp.  24,  R.  21,  W.  Man.,  looking  up  the  stream. 

August  8. 

6.  Valley  River,  in  Sec.  11,  Tp.  24,  R.  21,  W.  Man.,  looking  down  the  stream. 

August  8. 

7.  Bank  of  Drifting  River,  from  gravel  ridge  east  of  Duck  Mountain,  Man. 

August  9. 

8.  Face  of  gravel  ridge  on  north  side  of  Fork  River,  Man.  August  11. 

9.  “  Pitching  ridge,”  north  of  Valley  River,  Man.  August  16. 

10  and  11.  Views  up  and  down  Valley  River  from  the  top  of  one  of  the  highest 
of  the  gravel  ridges  east  of  the  Duck  Mountain.  August  18. 

12  and  13.  Sides  of  valley  of  Valley  River,  Man.,  showing  old  Indian  houses. 
August  19. 

14.  Morainic  ridge,  two  miles  below  the  mouth  of  Short  Creek,  on  the  Valley 

River,  Man.  August  20. 

15.  North  end  of  Shoal  Lake,  in  Tp.  17,  R.  2,3,  W.  Man.  August  26. 

16.  Noon  camp,  at  the  trail  crossing  of  Silver  Creek,  in  Tp.  20,  R.  27,  W.  Man. 

August  31. 

17.  Silver  Creek,  in  Tp.  20,  R.  27,  W.  Man.  August  31. 

18.  Village  of  Russell,  Man.  September  1 . 

19.  Small  lake  south  of  the  Angling  Lake  trail,  on  Duck  Mountain,  Man. 

September  6. 

20.  One  of  the  Angling  Lakes,  on  Duck  Mountain,  Man.  September  7. 

21.  Indian  Village,  near  Angling  Lakes,  Duck  Mountain,  Man.  September  10. 

22.  Shell  River,  near  trail  to  Cote’s  Reserve,  Man.  September  18. 

23.  Shell  River,  in  latitude  51°  35',  Man.  September  19. 

25.  Northern  Pocket  Gopher  (Thomomys  talpoides,  Rich.)  natural  size.  Shell 
River,  Man.  September  19. 

25.  Marsh  near  Fort  Pelly,  Assa.  September  24. 

26.  Swan  River,  looking  from  the  Square  Plain,  Man.  September  29. 

27.  Swan  River,  from  mouth  of  Oak  Creek,  Man.  October  16. 

28.  Saulteux  Indians  from  the  Upper  Assiniboine  River.  October  16. 

29  and  ,30.  Second  crossing  of  Swan  River,  j\Ian.,  opposite  the  old  store-house 
of  the  H.  B.  (’o.  October  18. 
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31.  Poplar  forest  at  second  crossing  of  .Swan  River,  Man.  October  24. 

32  and  33.  Valiev  of  Swan  River  at  the  Upper  Crossing,  north-easi  of  Fort  Pelly, 
Assa.  October  30. 

.34.  Swan  River,  from  old  Police  Barracks.  Assa,  October  31. 

3-5.  Valley  of  .Snake  Creek.  As^,,  looking  across.  October  31. 

36.  Valley  of  Snake  Creek,  Assa,,  looking  down.  October  31. 

37.  Fort  Pelly.  Assa.  Xovember  1. 

3S.  .Stopping  Place,  on  the  trail  front  Russell  to  Fort  Pelly.  Xovember  3. 

39.  Valley  of  Big  Boggy  Creek,  at  the  crossing  of  the  Russell  and  Fort  Pelly 
traiL  Xovember  4. 

1888. 

4(1.  Steep  Rock  Point,  Lake  Manitoba.  July  1. 

41.  Camp  of  -Saulteux  Indians  on  the  shore  of  Lake  St.  Martin.  Man.  July  4. 

42.  Chief  Wekemowskunk,  and  family.  Lake  St.  Martin,  Man.  .July  4. 

43.  Chief  VFekemowskunk  building  a  canoe.  Lake  St.  Martin.  Man.  -July  4. 

44.  Island  of  red  granite  in  Lake  .St.  Martin,  Man.  Julv  4. 

4.5.  Waterhen  River,  Man.  .July  IS. 

46.  Pile  of  boulders  on  Twin  Islands,  Lake  Manitoba.  .July  IS. 

47.  Monroe  Point.  Lake  Manitoba,  July  20. 

45.  Horse-shoe  harbour,  Manitoba  Island.  July  28. 

49.  Onion  Point,  Lake  Manitoba,  August  1. 

50.  Big  .Sandy  Point.  Lake  Manitoba,  .Cngust  2. 

-51.  Small  stony  island,  with  young  cormorants.  Lake  Manitoba.  August  4. 

52.  Steep  Rock  Point,  l^ke  Manitoba,  August  5. 

1889. 

53.  Ruins  of  Old  Trading  Post,  near  the  Xarrows  of  Lake  St.  Martin,  5Ian. 

.June  7. 

54.  Xarrows  of  Lake  Manitoba,  west  side.  June  12. 

.55.  Harbour  on  Cherry  Island,  Lake  Manitoba,  .Time  14. 

56.  Mossy  River,  near  the  month.  June  22. 

57.  and  5S.  Cliff  of  Umestone  on  ifossy  River,  just  above  the  old  C.  P.  R.  cross¬ 

ing.  June  23. 

.59.  Fork  River,  looking  eastward  towards  Mossy  River.  -June  25. 

6(1.  Cliff  of  tiU  and  alluvial  clay  on  Mossy  River,  just  below  Fork  River. 
June  29. 

61.  View  down  3ilossy  River,  from  near  the  same  point.  .June  29. 

62.  Brine  spring  at  "  Monkman's  .Salt  Springs,”  lake  Winnipegosis.  -July  1. 

63.  W eU  and  mins  of  old  house  on  arid  flat  at  •  ■  Monkman's  .Salt  .Springs, ''  .J ulv  1 . 

64.  Glaciated  sortace  of  limestone  on  island  off  W eston  Point,  Lake  Vinnipegosis. 

.Inly  2. 

6-5.  Cliff  of  Manitoban  limestone  on  Island  off  Weston  Point.  July  2. 

66.  Lintestone  Clifife  at  Point  Bral»nt,  lake  Winnipegosis.  July  4. 

67.  Point  Brabant,  lake  Winnipegosis,  showing  row  of  elm  trees  in  front  of  the 

cliff.  .July  4. 

65.  .Sloping  l>each  of  gravel  shoved  npby  the  ice,  north-west  point  of  Birch  Island, 

Lake  Winnipegosis.  -Inly  13. 

69.  Low  cliff  of  Umestone  at  the  north  end  of  Birch  Island,  Lake  Winnipegosis. 

-Inly  1.3. 

70.  Cliff  of  dolomite  hidden  among  the  trees  at  the  north  end  of  Hill  Island, 

lake  Winnipegosis.  July  13. 
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71.  Clifif  of  till  100  yard.s  south  of  the  north  point  of  Hill  Island,  Lake  Winni- 

pegosis.  July  13. 

72.  Our  boat  off  beach  of  boulders,  at  the  north  end  of  Birch  Island,  Lake  Win- 

nipegosis.  July  14. 

73.  Boulder  wall,  fifteen  feet  high,  at  the  north-east  end  of  North  Manitou 

Island,  Lake  Winnipegosis.  July  15. 

74.  Cliff  of  nodular  dolomite  at  Devil’s  Point,  Lake  Winnipegosis.  July  18. 

75.  Cormorants  and  pelicans  on  Cormorant  Islands,  Lake  Winnipegosis. 

July  18. 

7§.  Groove,  ten  paces  long,  in  the  mud  and  gravel  on  the  beach,  with  boulders 
lying  in  the  upper  end  of  it.  Looking  S.  25°  E. ,  Pelican  Bay,  Lake 
Winnipegosis.  July  20. 

77.  Same  groove.  Looking  N.  25°  W. 

78.  Boulder  lying  at  the  upper  end  of  a  long  grove,  with  clay  and  irregular 

pebbles  shoved  up  in  front  of  it.  Pelican  Bay,  Lake  Winnipegosis. 
July  20. 

79.  Two  boulders,  lying  at  the  end  of  a  groove  twenty-five  paces  long  which 

runs  N.  .30°  W.  through  the  mud  and  stones  of  the  beach.  Looking  south. 
Pelican  Bay,  Lake  Winnipegosis.  July  21. 

80.  Large  boulder  on  the  west  shore  of  Pelican  Bay,  Lake  Winnipegosis. 

July  22. 

81.  Irregular  nodular  limestone  shoved  up  on  the  beach  by  the  ice.  Channel 

Island,  Lake  Winnipegosis.  July  23. 

82.  Clifif  of  Manitoban  limestone  among  the  trees  in  Cameron  Bay,  Lake  Winni¬ 

pegosis.  July  23. 

83.  84,  85.  Cliff  of  Dolomite  at  the  base  of  the  Stringocephalus  zone  on  island 

north  of  Whiteaves  Point,  Lake  Winnipegosis.  July  25. 

86.  Rocky  hill  on  north  end  of  island  west  of  Whiteaves  Point,  Lake  Winnipegosis. 

July  29. 

87.  Large  boulder  on  same  island. 

88.  89,  90.  Swampy  Crees  in  camp  at  Shoal  River,  Man.  July  30. 

91.  High  beach  of  rounded  pebbles  at  south  end  of  island  off  Salt  Point,  Lake 

Winnipegosis.  August  3. 

92.  Cliff  at  Point  Wilkins,  showing  sandstone  included  in  the  fragmentary 

limestone.  August  6. 

93.  Inclusion  of  sandstone  in  the  broken  limestone  at  Point  Wilkins,  Lake 

Winnipegosis.  August  6. 

94.  Cliff  of  limestone  rising  forty  feet  above  the  water  just  south  of  Point  Wil¬ 

kins.  August  6. 

95.  Cliff  of  thick  bedded  limestone  opposite  the  mouth  of  Steep  Rock  River, 

Lake  Winnipegosis.  August  7. 

96.  Cliff  of  limestone  four  miles  east  of  Steep  Rock  River,  Lake  Winnipegosis. 

August  9. 

97.  Point  Wilkins  at  the  buttress  and  cave.  August  9. 

98.  Point  Wilkins  from  Small  Island.  August  9. 

99.  Point  Wilkins,  showing  disturbed  beds  of  limestone.  August  9. 

100.  Point  Wilkins  looking  westward.  August  9. 

101.  Cliff  of  dolomite  at  point  three  miles  north  of  Red  Deer  River,  Lake  Winni¬ 

pegosis.  August  12. 

102.  Cliff  of  dolomite  at  point  five  miles  north  of  Red  Deer  River.  Lake  Winn 

pegosis.  August  12. 
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103.  ClilF  of  dolomite  at  south  end  of  Rowan  Island,  Lake  Winnipegosis. 

August  12. 

104.  View  up  Red  River  Deer,  Saskn.,  from  its  mouth.  August  13. 

105.  Lower  Salt  Spring,  Red  Deer  River,  Saskn.  Looking  eastward  down 

the- stream.  August  13. 

106.  Cliff  of  sloping  limestone  on  Red  Deer  River,  Saskn.,  a  short  distance 

above  the  Lower  Salt  Springs.  August  13. 

107.  Glaciated  surface  of  limestone  at  Rowan  Island,  Lake  Winnipegosis. 

August  14. 

108.  North  shore  of  Lake  Winnipegosis  at  the  Western  Mossy  Portage.  August  16. 

109.  Cast  of  large  orthoceratite  in  cliff  of  Winnipegosan  dolomite,  Whiteaves’ 

Point,  Lake  Winnipegosis.  August  17. 

110.  Shoal  River  House,  H.  B.  Co.,  looking  towards  Swan  Lake.  August  21. 

111.  Shoal  River  House,  H.  B.  Co.,  looking  along  the  shore. 

112.  Cliff  of  Manitoban  limestone  at  the  east  point  of  Rose  Island,  Swan 

Lake,  Man.  August  22. 

113.  Glaciated  surface  of  limestone  on  Two  Islands,  Swan  Lake,  Man. 

August  24. 

114.  Birch  River,  Man.,  looking  up  stream  from  two  miles  above  its  mouth. 

August  25. 

115.  Indian  Camp  on  the  north  side  of  Birch  River,  Man.  August  25. 

116.  Site  of  the  Hudson’s  Bay  Company’s  old  trading  post  at  the  Lower  Crossing 

of  Swan  River,  Man.  August  29. 

117.  Swan  River,  Man.,  looking  down  the  stream  from  the  site  of  the  old  Trad¬ 

ing  Post.  August  29. 

118.  Rocky  hill,  south  of  Swan  River,  at  the  north-east  end  of  the  trail. 

August  30. 

119  and  120.  Rounded  bosses  of  Dakota  Sandstone  on  a  terrace  on  the  side  of 
Kettle  Hill,  south  of  Swan  Lake,  Man.  September  3. 

121.  Boulder  pavement  on  the  south  shore  of  Red  Deer  Lake.  September  12. 

122.  Site  of  old  Trading  Post  of  Hudson’s  Bay  Company  on  the  south  side  of 

Red  Deer  River,  just  west  of  Red  Deer  Lake.  September  14. 

123.  Red  Deer  River,  Saskn. ,  from  same  place.  September  15. 

124.  Site  of  old  Trading  Post  of  the  North-west  Company  on  the  north  side  of 

Red  Deer  River.  September  15. 

125.  Hartmann’s  Trading  Post  at  Pine  Creek,  Lake  Winnipegosis,  Man 

October.  8. 

126.  Hartmann’s  Trading  Post  at  Waterhen  River,  Man.  October  13. 

1890. 

127.  Assiniboine  River,  Man.  Below  the  mouth  of  Little  Boggy  Creek. 

June  19. 

130.  Site  of  old  Trading  Post  of  the  North-west  Company  (Grant’s  House)  in  the 

bottom  of  the  Assiniboine  Valley.  June  19. 

131.  Bottom  of  Assiniboine  Valley,  a  short  distance  further  down.  June  20. 

132.  Assiniboine  River,  near  Beulah,  Man.  June  29. 

133.  Valley  of  the  Assiniboine  from  the  side  of  the  hill  below  the  site  of  Boss 

Hill  Fort,  north  of  Virden,  Man.  July  2. 

134  and  135.  Assiniboine  River,  at  bridge  north  of  Griswold,  Man.  July  4. 

136  and  137.  Lake  Clementi,  Brandon  Hills,  Man.  July  6. 

138.  Assiniboine  River,  near  the  mouth  of  Little  Souris  River,  Man.,  showing 
cliffs  of  sand  and  gravel.  July  8 
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139.  View  across  the  Assmiboine  River  towards  the  sand  hills,  from  the  site  of 
the  old  fort  above  the  mouth  of  Souris  River.  July  9. 

140  and  141.  Assiniboine  River,  at  the  outcrop  of  Niobrara  limestone  and  shale 
below  the  mouth  of  Cypress  Creek.  July  13. 

142  and  143.  Old  Trading  Post  of  the  Hudson’s  Bay  Company  at  Portage  la 
Prairie,  Man.  July  15. 

144.  Steamer  “  Red  River,”  on  Lake  Winnipeg.  July  24. 

145.  Old  Trading  Post  of  the  Hudson’s  Bay  Company  near  the  north  end  of  the 

Tramway  at  Grand  Rapids,  Saskatchewan  River,  Saskn.  July  26. 

147.  Roche  Rouge  Point,  Saskatchewan  River,  Saskn.  July  27. 

148.  Island,  near  the  Narrows  of  Cedar  Lake,  Saskn.  July  31. 

149.  Rabbit  Point,  Cedar  Lake,  Saskn.  August  1. 

150.  North-east  side  of  Fort  Island,  Cedar  Lake,  Saskn.  August  5. 

151.  North-west  side  of  Fort  Island,  Cedar  Lake,  Saskn.  August  5. 

152  and  153.  Cliffs  of  Niagara  limestone  on  the  south-west  shore  of  Cedar  Lake, 
Saskn.  August  8. 

154.  Trading  Post  of  the  Hudson’s  Bay  Company  at  the  south  end  of  the  Grand 

Rapids,  Saskatchewan  River.  August  11. 

155.  Another  view  of  the  same.  August  14. 

156.  Saskatchewan  River,  looking  up  the  stream  from  Grand  Rapids  Post 

towards  Potato  Island  and  the  foot  of  the  Grand  Rapids.  August  14. 

157.  Camp  of  Geological  Survey  party,  and  detachment  of  North-west  Mounted 

Police  at  Grand  Rapids.  August  14. 

158.  Grand  Rapids,  Saskatchewan  River.  Looking  up  stream  from  the  lower 

end  of  the  old  portage  ;  showing  vertical  cliff  of  Niagara  dolomite. 
August  14. 

159.  Grand  Rapids,  Saskatchewan  River.  Another  view  from  a  little  liigher  up 

the  strean). 

160.  Grand  Rapids,  Saskatchewan  River.  Looking  down  stream  from  the  lower 

end  of  the  old  portage. 

161.  Grand  Rapids,  Saskatchewan  River.  Looking  across  to  vertical  cliffs  on 

opposite  side  of  river. 

162.  Grand  Rapids,  Saskatchewan  River.  Looking  down  the  gorge  from  the  head 

of  the  rapids. 

163.  Grand  Rapids,  Saskatchewan  River.  Head  of  the  rapids,  looking  across 

the  stream. 
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REPORT 


ON  THE 

SUDBURY  MINING  DISTRICT, 

BY  ROBERT  BELL,  B.A.Sc.,  M.D.,  LL.D. 


INTRODUCTION. 

The  following  report  is  upon  the  labours  of  the  last  three  seasons 
in  what  may,  for  convenience,  be  called  the  Sudbury  mining  district. 

An  epitome  of  what  has  been  accomplished  has  already  been  given  in 
the  three  summary  reports  of  1888  to  1890,  but  all  the  I’esults  vill 
now  be  collated  in  a  more  complete  fomi. 

I  was  assisted  in  both  the  topographical  and  geological  work  by  Mr. 

A.  E.  Barlow,  M.A.,  of  this  department.  He  was  occupied  more  Assistants, 
especially  in  the  south-eastern  and  central  parts  of  the  sheet.  His 
topographical  surveys  are  mentioned  more  particularly  further  on,  and 
an  account  of  his  geological  observations  is  given  along  with  mj  ov  n. 

Mr.  A.  M.  Campbell,  of  Perth,  also  assisted  us  during  the  three  seasons 
this  work  was  in  progress.  Mr.  M  m.  Skynner  was  engaged  upon  it 
for  portions  of  1888  and  1889,  and'in  1890  we  had  the  ser\ices  of 
three  young  gentlemen  as  students,  namely  ;  Mr.  T.  L.  Walker,  M. A., 

Mr.  H.  H.  W^alker,  B.A.Sc.,  and  Mr.  H.  G.  Skill.  To  all  of  these 
gentlemen  great  credit  is  due  foi'  enthusiasm  and  patient  endurance  of 
the  hardships  and  discomforts  incidental  to  this  kind  of  work. 

We  are  indebted  for  assistance  or  information  in  the  prosecution  of  Acknowledg- 
our  labours  to  Mr.  H.  McTavish  and  Mr.  T.  B.  B,oss,  of  the  Hudson  s  uient  of  aid. 
Bay  Company  ;  to  Hr.  E.  D.  Peters,  ex-manager  of  the  Canadian  Cop¬ 
per  Company  j  Messrs.  O.  Emery  and  D.  McLaren,  of  W  ahnapitie  ,  T. 

J.  Kennedy,  C.E.,  of  Pogamasing;  T.  Frood,  of  W" allace  Mine;  J.  Stobie 
and  C.  Wb  Jessop,  of  Sudbury;  J.  R.  Cordon,  of  Creighton;  F.  L. 

Sperry,  late  chemist  to  the  Canadian  Copper  Company  ;  F.  R.  W  .  Daw, 
manager  of  the  Murray  Mine ;  J.  Fei'guson,  manager  of  the  Dominion 
Mine  ;  A.  Merry  ;  W.  Cockburn,  of  Sturgeon  Falls  ;  A.  McCharles,  of 
Whitefish ;  H.  Ranger,  of  Mattawa,  and  others. 
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Professor  George  H.  Williams,  of  Johns  Hopkins  University,  has 
made  for  us  a  painstaking  microscopical  examination  of  a  collection  of 
rock-specimens  from  the  district,  and  his  descriptions,  which  will  be 
again  referred  to,  form  Appendix  I  of  this  report.  Professor  T.  G. 
Bonney,  of  London,  has  also  kindly  supplied  me  with  some  petrogra- 
phical  notes  on  the  district. 

Appendix  II  consists  of  a  list  compiled  by  Mr.  Barlow,  showing  the 
levels,  above  the  sea,  at  every  mile  on  the  main  line  and  also  on  the 
Sault  Ste.  Marie  branch  of  the  Canadian  Pacific  Railway,  which  come 
withm  the  limits  of  the  sheet,  and  of  the  principal  streams  at  their  in¬ 
tersections  by  the  railway  line ;  also  of  the  levels  of  the  laiger  lakes  as 
determined  by  the  bai’ometer. 

Our  thanks  are  once  more  due  to  Major  H.  H.  Lyman,  of  Montreal, 
who  has  this  winter  gratuitously  determined  a  collection  of  Lepidoptera 
which  I  had  made  in  the  country  north  of  Lake  Huron.  He  finds  it 
to  contain  fifty-four  (54)  species,  represented  by  a  considerable  number 
of  specimens  from  many  localities  in  the  above  district.  Major  Lymam 
was  assisted  by  Mr.  Wm.  H.  Edwards,  Professor  J.  B.  Smith  and 
Rev.  Geo.  D.  Hulst.  The  list  of  species  forms  Appendix  III  of  this 
report. 

A  map  has  been  compiled  and  drawn  by  Messrs.  Scott  Barlow,  A.  E. 
Barlow  and  L.  H.  Richard  on  a  scale  of  two  miles  to  the  inch,  and  re¬ 
duced  under  the  supervision  of  Mr.  Scott  Barlow,  for  publication,  on  a 
scale  of  four  miles  to  the  inch,  showing  the  topography  and  geology  of 
the  area  investigated.  As  the  geological  and  most  of  the  topographical 
features  of  the  district  have  been  as  yet  unknown,  this  map,  which  will 
accompany  the  present  report,  will  be  essential  for  reference  in  connec¬ 
tion  with  the  descriptions  herein  given.  It  constitutes  sheet  number 
130  of  the  general  Ontario  seiles  and  the  district  which  it  embraces 
measures  seventy -two  miles  in  length  from  east  to  west  and  forty-eight 
miles  in  breadth  from  noi’th  to  south.  It  thus  includes  an  area  of  3,456 
square  miles,  or  2,211,840  acres.  The  town  of  Sudbury  Junction  lies 
ten  miles  south-east  of  the  centre  of  the  above  rectangle.  The  main 
line  of  the  Canadian  Pacific  Railway  runs  north-west  across  the  sheet, 
emei’ging  near  its  north-west  corner,  not  far  from  Pogamasing  Lake,  and 
the  Sault  Ste.  Marie  branch,  running  south-westward  from  Sudbury 
Junction,  emerges  at  the  south-west  corner  in  the  township  of  Hallam. 
Sturgeon  River  crosses  the  north-east  corner,  and  the  West  Bay  of  Lake 
Nipissing  enters  the  south-east  corner.  These  geographical  positions 
will  enable  the  reader  to  form  a  better  idea  of  the  size  and  location  of 
the  above  district. 

Nearly  half  the  included  lands,  or  1,530  square  miles,  have  been  laid 
ofi"  into  townships,  which  again  have  been  subdivided  into  concessions 
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and  lots.  These  townships  are  of  the  more  I'ecent  form  adopted  by 
the  Crown  Lands  Department  of  Ontario  and  measure  six  miles 
square,  each  one  comprising  six  concessions,  running  east  and  west, 
and  each  concession  twelve  lots.  The  townships  themsehes  aie 
arranged  like  squares  on  a  checker-board,  and  as  their  subdivisions  ai  e 
all  alike,  both  the  concessions  and  the  lots  carry  the  same  numbeis 
from  one  to  another  throughout.  All  the  township  boundaries,  or 
town-lines,  the  concession  lines  and  eveiy  second  lot  line,  called  side-lines, 
are  cut  out  through  the  woods,  and  posts,  marked  with  the  numbers  of 
the  concessions  and  lots,  are  planted  at  the  intersections  of  the  above 
lines.  Each  lot,  therefore,  contains  half  a  square  mile  or  320  acres. 

For  the  sake  of  greater  clearness  the  numbers  of  the  concessions  are 
always  designated  by  Roman  numerals  and  those  of  the  lots  by  oidinaiy 
figures,  both  on  the  map  and  in  this  report.  In  tracing  out  the  rocks, 
we  found  the  surveyors’  lines  and  posts  of  much  service  in  fixing  oui 
positions. 

The  railway  track  afibrded  us  a  means  of  getting  into  the  district  ^ant^of 
and  a  sort  of  basis  for  operations,  but  scarcely  any  common  roads  or  geological 
even  trails  existed*  and  there  are  fewer  canoe-routes  than  usual  in  the  field-work. 
Laurentian  and  Huronian  regions  of  Canada,  so  that  it  became  neces¬ 
sary  to  examine  a  large  portion  of  the  area  by  forcing  our  way  thiough 
the  bush,  which,  in  most  of  the  district,  is  unusually  difficult  to  traverse. 

In  some  sections  the  surveyors’  lines  made  it  easier  to  penetrate  the 
thick  woods,  but  as  these  are  cut  out  merely  for  sighting,  the  felled 
trees  and  brush  and  the  new  growths  are  as  apt  to  encumber  the  ground 
and  impede  one’s  progress  as  the  standing  forest  and  underbrush. 

The  average  general  elevation  of  the  district  is  probably  between  800 
and  1,000  feet  above  the  sea.f  The  district,  taken  as  a  whole,  may  be  country, 
described  as  hilly  and  rocky,  although  a  tolerably  level  tract,  six  miles 
wide,  extends  from  near  Wahnapitie  Lake  south-westward  to  Vermilion 
Lake.  Parts  of  this  tract  are  covered  by  a  light  coloured  fine  clayey 
sand,  free  from  boulders.  Some  of  this  land  along  the  line  of  the  lail 
way  between  Chelmsford  and  Onaping  is  being  cultivated  ;  but  rocky 
ridges  and  boulder-covered  slopes,  alternating  with  swamps  and  small 
lakes,  are  the  rule  over  the  greater  portion  of  the  area.  In  most  parts 
the  boulders  are  not  only  thickly  scattered  over  the  uneven  rocky  sur- 
face,  but  are  often  piled  on  top  of  one  another  without  any  finer 
materials  between  them.  The  trees  which  originally  grew  between  and 
even  on  top  of  the  boulders  have  generally  been  killed  by  forest  fires 
and  their  trunks  have  fallen  over  them  in  every  direction.  A  second 

*  A  colonization  road  has  lately  been  constructed  from  Sudbury  for  eleven  miles 
northwest  and  three  and  a  half  south-west. 

+  A  list  of  levels  throughout  the  district  is  given  as  an  appendix. 
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growth  thicket  of  small  prickly  spruces  entangled  with  tough  young- 
birches  has  sprung  up  among  the  boulders  and  resists  the  explorers’ 
progress  like  a  continuous  hedge.  This,  together  with  the  uncertahi 
footing,  due  to  the  boulders  and  the  network  of  prostrate  trunks,  renders 
it  very  difficult  to  make  one’s  way  through  these  obstructions.  Indeed, 
it  sometimes  became  impossible  to  do  so  until  we  had  first  chopped  a 
passage  through  them.  Last  summer  and  autumn  were  unusually 
rainy,  so  that  whenever  we  got  clear  of  the  boulders  and  hummocky 
rocks  we  were  obliged  to  wade  in  the  water. 


Surveys. 


Proudfoot’s 

lines. 


Murray’s 

surveys. 


Surveys  by 
Bell  and 
Barlow. 


In  addition  to  the  railway  and  the  township  surveys,  a  straight  line  ' 
had  been  run,  in  1888,  by  Mr.  H.  B.  Proudfoot,  P.L.S.,  for  the  Crown 
Lands  Department,  due  north  in  continuation  of  the  east  to-wn-line  of 
Lumsden,  to  a  point  four  miles  and  a-half  north  of  the  northern  bound- 
aiy  of  oui  sheet,  and  from  this  point  another  straight  line  was  run  by 
the  same  gentleman  due  west  to  beyond  Lake  Pogamasing.  Although 
this  latter  line  was  outside  of  the  area  with  which  we  were  more  imme¬ 
diately  concerned,  still  it  was  of  service  for  tying  on  our  exploratory  and 
micrometer  surveys.  Topographical  surveys  had  also  been  made  by 
the  late  Mr.  Alexander  Murray,  of  the  Geological  Survey,  of  Wahna- 
pitae  River  and  Lake  and  Stui-geon  Ri^  er,  Lake  Panache  and  the  canoe- 
route  thence  to  Wahnapitas  Lake  ;  also  of  the  curving  chain  of  lakes  from 
the  latter  to  Sturgeon  River.  Mr.  Murray  had  also  surveyed  the 
Spanish  River  from  the  mouth  to  a  point  a  few  miles  above  the  Great 
Bend,  but  this  survey  had  been  covered  by  the  township  surveys  in 
that  quarter.  Many  topograjDhical  features  still  remained  unsurveyed 
within  the  area  of  the  present  sheet,  and  these  have  now  been 
surveyed  and  located  by  Mr.  Barlow  and  myself.  Mr.  Barlow’s  toj^ci- 
graphical  work  was  mainly  in  the  south-eastern  pai-t  of  the  sheet,  and 
comprised  the  W  est  Bay  of  Lake  Nipis.sing  (a  re-survey).  Panache 
Lake  (a  re-survey),  the  southern  branch  of  Yeuve  River,  Aigin-a-was- 
sing.  Elbow  and  Red  Deer  Lakes,  two  western  branches  of  WahnapitEe 
River,  Ramsay  Lake  (a  re-survey),  Yermilion  River  from  Larchwood 
for  eighteen  miles  upward,  in  a  straight  line,  and  a  number  of  smaller 
lakes.  My  own  instrumental  surveys  embraced  the  Spanish  River, 
fiom  near  Spanish  Forks  to  the  township  of  Hyman,  Pogamasing  Lake, 
the  west  shore  of  "VYahnapitfe  Lake  (a  re-survey),  the  route  thence  to 
Yermilion  River,  and  the  latter  liver  from  the  point  reached  by  Mr. 
Barlow,  as  far  as  Proudfoot’s  east  and  west  line.  I  also  made  track- 
surveys  of  the  route  from  Bannerman  Lake  to  Onaping  Lake,  of  the 
latter  lake  (thirty  miles  long),  Onaping  River,  the  Upper  \Yahnapitse 
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Rivei',  Koo-ka-gaming  Lake  and  a  number  of  smaller  lakes  and  ri\'ers. 

In  1875,  while  exploring  this  part  of  the  country  geologically,  I  had 
improved  upon  a  track-survey  of  the  chain  of  lakes  from  Lake  Wahnapitte 
northward  hy  way  of  Lakes  Mattagamashing  and  Chini-goo-nichi,  and 
in  1888  I  carried  my  track-surveys  north-eastward  to  the  Montreal 
River.  In  addition  to  the  foregoing,  explorations  were  made  of 
numerous  smaller  lakes  and  streams  within  the  sheet.  Some  of  these 
were  performed  by  the  other  assistants  or  students  who  have  been 
named,  and  an  exploration  of  the  chain  of  lakes  southward  of  Pogama- 
sing  Lake  was  made  by  the  late  Mr.  W.  E.  Francklyn,  who  was  a 
member  of  my  party  in  1889. 

In  the  topographical  and  geological  descriptions  which  follow,  alldis-  Explanations, 
tances  are  understood  to  be  given  in  straight  lines  and  all  bearings  refer 
to  the  magnetic  meridian,  unless  otherwise  stated.  The  average  varia¬ 
tion  in  the  district,  as  stated  on  the  township  plans,  is  about  6°  W.  in 
the  eastern  part  of  the  sheet  and  3°  W.  in  the  western  part.  In  our 
geological  examinations  along  the  railway  tracks,  the  positions  were 
hxed  by  the  mile-boards,  which,  on  the  main  line,  are  numbered  fi-om 
Montreal  and  on  the  Sault  Ste.  Marie  branch  from  Sudbury  Junction. 

All  existing  geographical  names  were  adopted  for  the  map  and  this  Geographical 
report.  In  some  cases  the  expressive  Indian  names  which  had  been  in 
use  from  time  immemorial  had  been  replaced  by  others  on  the  surveyors’ 
township  plans.  In  such  instances,  while  accepting  the  latter,  we  have 
also  restored  the  aboriginal  designations  upon  our  map.  But  it  was 
found  that  many  features  made  known  by  our  explorations  and  surveys^ 
to  which  frequent,  reference  required  to  be  made,  had  no  names  what¬ 
ever,  and  to  these,  for  convenience  of  reference,  we  were  obliged  to  give 
some  distinguishing  appellation. 

Geology. 

In  connection  with  the  geological  descriptions,  passing  references  will 
be  made  to  the  surface  geology  and  the  occurrence  of  ores  or  other  eco¬ 
nomic  minei’als,  but  the  principal  part  of  the  information  as  to  these 
subjects  will  be  reserved  for  fuller  descriptions  by  themselves  in  another 
part  of  the  report. 

Lithologically  speaking,  there  is  a  great  variety  of  rocks  in  the  cl  is-  Lithological 
trict  and  many  of  them  are  of  much  interest  in  connection  with  a  study 
-  of  the  problems  of  metamorphism,  etc.  A  collection  of  hfty  specimens 
above  referred  to,  mostly  from  within  the  district,  was  submitted  for 
microscopical  examination  to  Professor  George  H.  Williams,  of  Johns 
Hopkins  University,  the  well  known  lithologist.  A  few  specimens, 
however,  were  included  in  this  collection  from  places  outside  of  the 
district  on  account  of  their  bearing  on  its  geology,  and  it  was  thought 
that  a  study  of  them  would  be  of  advantage  in  this  connection.  M  e  report. 
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are  indebted  to  Professor  Williams  for  the  great  pains  he  bestowed  on 
this  task.  His  report  forms  Appendix  I.  Mi*.  Walter  Perrier  of  this 
Survey  has  examined  microscopically  some  thin  slices  of  rocks  from  the 
Sudbury  district  and  has  given  us  the  benefit  of  his  studies. 

In  the  field,  however,  it  is  impossible  to  make  the  precise  distinc¬ 
tions  which  may  be  established  by  subsequent  microscojjical  study.  The 
most  appropriate  field  names  have,  therefore,  to  be  adopted,  and  in  the 
present  report  these  are  often  adhered  to  for  brevity  of  description.  For 
example,  it  is  frequently  difficult  to  distinguish  between  such  rocks  as 
diorites,  diabases,  basalts,  gabbros,  etc.,  nor,  indeed,  is  it  always  of 
practical  importance  to  do  so.  But  when  we  were  tolerably  certain, 
from  the  macroscopic  characters,  of  the  variety  we  were  dealing  with, 
we  called  it,  in  our  notes,  by  its  proper  distinctive  name  ;  but  where 
there  was  room  for  doubt,  we  adopted  the  general  terin  greenstone. 
On  this  point  Professor  Williams,  in  his  report  on  The  Gi'eenstone- 
Schist  Areas  of  the  Menominee  and  Marquette  Regions  of  Michigan,* 
says  :  “  I  feel  no  especial  apology  is  needed  for  the  constant  use  through¬ 
out  this  paper  of  the  term  ‘greenstone.’  An  opinion  prevails  that  this 
word  is  antiquated  and  not  consistent  with  the  scientific  accuracy  now 
obtainable.  The  very  indefiniteness  of  this  designation,  however,  con¬ 
stitutes  its  chief  value.  It  is  essentially  a  field  term,  and  as  it  is  not 
only  desirable,  but  absolutely  necessary  to  employ.  It  is  often  impos¬ 
sible  to  state  with  certainty  in  the  field  whether  a  given  basic  massive 
rock  is  a  gabbro,  a  diabase  or  a  diorite ;  indeed,  where  such  masses 
have  undergone  extensive  metamorphism,  as  in  the  regions  here 
studied,  even  the  most  careful  microscopical  and  chemical  investigation 
may  prove  inadequate  to  disclose  what  was  the  original  form.” 

Similarly  it  is  impossible  to  give  at  sight  the  refined  lithological 
name  for  every  variety  of  rock  of  the  granitoid  class,  but  the  best  term 
for  all  practical  purposes  had  to  be  adopted  in  each  case  in  the  field. 
Granitoid  rocks,  consisting  of  quartz,  orthoclase,  plagioclase,  horn¬ 
blende  or  chlorite  and  sometimes  a  little  mica,  together  with  a  variety 
of  accessory  minerals,  were  among  the  commonest  we  had  to  deal  with. 
The  quartz  was  generally  one  of  the  most  abundant  constituents,  and 
the  rock  would  then  be  called  a  granite,  but  sometimes  it  was 
in  small  quantity,  or  it  might  be  scarcely  apparent  without  the  aid  of 
the  microscope,  when  it  was  tenned  syenite,  or  if  fine  grained 
micropegmatite.  Again,  the  term  greywacke  may  be  applied  to  certain 
varieties  of  arkose,  argillaceous  or  felspathic  sandstone,  volcanic  mud 
or  ash,  granitic  debris,  etc.  It  is  often  puzzling  to  discriminate  between 
the  numerous  varieties  of  green  schists  and  other  crystalline  rocks,  sO' 
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that  in  the  field,  hard  and  fast  lines  cannot  be  drawn  in  refei'ence  to 
names  for  many  of  the  rocks  which  we  had  to  deal  with  in  this  district, 

The  term  “massive”  was  employed  in  our  field-books  and  it  will  Massive  rocks, 
also  be  used  in  this  report,  not  only  in  connection  with  crystalline 
rocks,  such  as  greenstone  and  granite,  but  also  in  regard  to  any  solid 
or  heavily  bedded  rock  in  which  the  stratification  was  faint  or  which 
showed  neither  cleavage  nor  lines  of  division  along  the  bedding. 

The  rocks  of  the  district  represented  by  the  map  may,  for  the  pre¬ 
sent,  be  divided  into  three  groups,  in  the  following  ascending  order  :  Divisions  of 
(1.)  A  gneiss  and  hornblende-granite  series — Laurentian.  (2.)  A  series 
comprising  quai'tzites,  massive  greywackes,  often  holding  rounded  and 
angular  fragments,  slaty  greywackes  with  and  without  included  frag¬ 
ments,  drab  and  dark  grey  argillites  and  clay-slates,  dioritic,  horn- 
blendic,  sericitic,  felsitic,  micaceous  and  other  schists,  and  occasionally 
dolomites,  together  with  large  included  masses  or  areas  of  pyritiferous 
greenstones.  This  group  constitutes  the  ordinary  Huronian  of  the 
district.  (3.)  A  division  consisting  of  a  thick  band  of  dark-coloured 
silicious  volcanic  breccia  and  black  slate  (generally  coarse),  ovei  laid 
by  drab  and  dark  grey  argillaceous  and  nearly  black  gritty  sandstones 
and  shaly  bands.  The  breccia  is  underlaid  in  places  by  quartzite  con¬ 
glomerate.  (4.)  In  addition  to  these,  dykes  of  diabase  and  gabbro 
cut  through  all  the  foregoing  and  are  therefore  newer  than  any  of  them, 
although  they  may  not  belong  to  a  later  geological  period.  The  geographi¬ 
cal  distribution  of  these  different  divisions,  their  characters,  their  rela¬ 
tions  to  each  other  and  various  facts  in  regard  to  them  will  be  given 
further  on. 

The  rectangle  covei’ed  by  the  sheet  is  traversed  from  south-west  to  Di.stribution 
north-east  by  a  belt  of  Huronian  rocks  of  the  above  character  (2),  locks, 

flanked  on  the  south-east  side  by  gneiss,  and  on  the  north-west  by  a 
mixture  of  gneiss  and  hornblende-granite.  The  gneiss  of  the  south¬ 
east  corner  of  the  sheet  is  of  the  characteristic  Laurentian  type,  and 
in  the  northern  and  north-western  parts  there  is  a  good  deal  of  similar 
rock,  but  associated  with  it  and  bordering  the  Huronian  belt  on  its 
north-west  side,  there  is  a  large  development  of  reddish  hornblende- 
granite  and  quartz-syenite,  which  are  not  always  characteristic  of  the 
Laurentian  system.  But  these  rocks  pass  into  the  gneisses  and  are  so 
mingled  with  them  on  both  a  large  and  small  scale  that  it  becomes 
impossible  to  make  a  separation,  and  we  have  been  obliged  to  indicate 
them  all  by  one  colour  on  the  map. 

In  the  central  part  of  the  sheet  there  is  a  distinct^  basin  of  less  A  distinct 
altered  rocks,  being  the  third  division  in  the  above  classification,  which  i^^sin. 
runs  from  the  township  of  Trill  north-eastward  near  the  South  Bay 
of  Lake  Wahnapitse,  a  distance  of  thirty-six  miles  with  a  breadth  of 
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eight  miles  in  its  central  portion.  These  are,'  perhaps,  unconformable 
to  the  older  Huronian  rocks  on  which  they  rest,  and  may  be  upper 
Huronian  or  possibly  lower  Cambrian.  As  will  be  seen  by  the  map, 
this  well-defined  basin  constitutes  an  important  feature  in  the  geology 
of  the  district. 

To  the  south-east  of  it,  or  in  the  uiiddle  of  the  belt  of  older  Huronian 
rocks,  a  tongue  of  gneiss  and  hornblende-granite  runs  parallel  with 
this  trough,  a  slightly  greater  distance  each  way,  or  a  total  length  of 
thirty-nine  miles,  with  a  breadth  of  two  to  three  miles.  For  the 
greater  part  of  this  distance  it  is  separated  from  the  newer  basin  by  a 
belt  of  quartzites,  greywackes,  felsitic  and  hornblendic  schists.  It  is 
joined  bj*  a  narrow  neck,  in  the  township  of  Trill,  to  the  great  body 
of  hornblende-granite  to  the  north-west.  On  the  south-east  side  of 
this  tongue,  and  almost  separated  from  it  by  a  band  of  diabase,  is  a 
second  and  parallel  belt  of  similar  gneiss  and  hornblende-granite  ex¬ 
tending  from  the  tovmship  of  Denison  into  Blezard,  a  distance  of 
eighteen  miles,  with  a  breadth  of  a  mile  and  a-half.  As  a  rule,  the 
gneisses  and  hornblende-granites  of  both  these  belts  are  finer  grained 
or  less  thoroughly  crystalline  and  more  darkly  coloured  than  those  of 
the  great  area  lying  to  the  north-west  of  them.  In  addition  to  these 
two  almost  detached  belts  of  gneissic  and  granitic  rocks,  there  is  a 
small  isolated  inlier  of  red  hornblende-granite  on  the  west  side  of  Out¬ 
let  Bay,  Lake  WahnapitEe,  and  one  of  gneiss  in  the  fourth  concession 
of  Denison. 

Our  second  or  Huronian  division  of  this  district  forms  part  of  the 
great  belt  of  these  rocks  extending  from  Lakes  Superior  and  Huron 
nearly  to  Lake  Mistassini.  In  the  central  part  of  the  sheet  it  is  very 
much  contracted,  being  only  from  ten  to  twelve  miles  wide,  including 
the  two  inlying  belts  of  gneiss  and  hornblende-granite,  but  its  geo¬ 
graphical  breadth  increases  rapidly  both  to  the  south-west  and  north¬ 
east.  Its  north-west  boundaiy  or  line  of  contact  with  the  great  horn¬ 
blende-granite  area  to  the  northward,  ingoing  north-east,  crosses  Spanish 
River  in  the  south-western  part  of  the  sheet,  four  miles  above  the  great 
south-western  bend  of  this  stream  in  the  township  of  Shakespeare,  and 
after  throwing  off,  in  the  township  of  Trill,  the  long  tongue  already  de- 
sciibed  it  continues  north-eastward  to  the  west  shore  of  Lake  TV  ahna- 
pitaj,  having  the  basin  of  newer  I’ocks  (3)  on  its  south-eastern  side  nearly 
the  whole  way.  From  the  svest  side  of  Lake  Wahnapitse,  the  boundary 
turns  north-west,  crosses  the  Vermilion  River  and  then  both  of  Proud- 
foot’s  lines  a  short  distance  west  of  their  pomt  of  intersection.  The 
Laurentian  area  thus  forms  a  promontoiy,  the  eastern  extremity  of 
which  touches  Lake  V  ahnapitse.  Southward  of  this  are  the  eastern 
extremities  of  the  basin  of  newer  I’ocks  and  the  Laurentian  tongue  just 
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referred  to  Around  these  three,  as  a  whole,  tlae  rocks  of  the  second  Strata  run  in 

...  ,  ,  I  •  1,  r  sweeianp 

division  sweep  with  eastward  curves,  in  an  anticlinal  torni,  wnicn  oe-  ciij-ves. 
come  more  and  more  divergent  and  the  strata  more  nearly  horizontal 
as  we  approach  Sturgeon  River  at  the  eastern  limit  of  the  sheet.  It 
will  be  seen  by  the  map  that  the  principal  topographical  features  in  this 
section,  including  Sturgeon  River  itself,  all  curve  parallel  with  the  trend 
of  the  rocks. 

Quartzites  are  the  predominating  rocks  in  the  Huronian  belt  from 
the  south-west  corner  of  the  sheet  eastward  to  the  township  of  Broder, 
but  they  are  interstratified  with  a  considerable  proportion  of  gi’ey  v  acke 
and  include  a  number  of  the  greenstone  areas.  Around  Lake  Panache 
they  are  associated  with  dolomites  and  in  the  township  of  Denison  with 
schists,  gneiss,  diorite,  breccia,  agglomerate,  etc.,  which  will  be  described 
further  on.  Between  Lake  Panache  and  the  shore  of  Lake  Huron  and 
thence  westward  to  the  mouth  of  Spanish  River,  including  the  La  La  Clo^h^e 
Cloche  Mountains,  the  quartzites  are  very  largely  developed.  The  bed- 
ding  is  either  nearly  vertical  or  stands  at  high  angles.  The  more  mas¬ 
sive  or  durable  wide  bands  form  high  east  and  west  ridges,  on  the  steep 
slopes  of  which  the  exposures  of  white  marble-like  rock  form  a  striking 
contrast  to  the  dark  green  of  the  coniferous  trees.  The  straight  interven¬ 
ing  valleys  are  occupied  by  lakes,  swamps  or  marshes  and  streams. 

The  highest  parts  of  the  La  Cloche  Mountains  rise  to  elevations  above 

Lake  Huron  varying  from  755  feet  north  of  Great  Cloche  Island  to 

1,180  feet  at  eight  miles  north  of  Collins  Inlet.  The  great  quartzite 

belts  which  form  these  mountains  appear  to  double  round  in  the  space 

between  Lake  Panache  and  Lake  Huron  and  to  be  repeated  in  the  high 

ridges  forming  the  backbones  of  the  long  points  which  jut  out  south- 

westward  towards  Manitowaning  Bay.  Lake  Panache  discharges  into  Lake  Panache- 

Lake  Huron  through  a  series  of  narrow  east  and  west  lakes  lying  at 

successively  lower  levels  and  supplied  by  the  short  rapid  streams  or 

waterfalls  that  break,  at  right  angles,  through  the  lowest  gaps  in  the 

quartzite  ridges  which  hold  up  the  water  of  each  one  above  the  lev  el  of 

the  next  below,  the  whole  chain  being  called  M  hitelish  River. 

Impure  magnesian  limestones  are  found  at  several  places  along  the  Magnesian 
V  »  11  ■  1  1  Innestones. 

northern  side  of  Lake  Panache.  They  are  generally  fane  grained  and 

semi-crystalline,  of  light  greyish  colours  and  always  contain  a  large 

proportion  of  silica,  in  the  form  of  grains  and  threads  or  strings.  The 

purer  of  two  specimens  from  the  noith  shore  of  this  lake,  analyzed  by 

Dr.  T.  S.  H-unt,  gave  55 TO  per  cent,  of  carbonate  of  lime  and  6-5  per 

cent,  of  carbonate  of  magnesia,  the  balance  being  insoluble  matter. 

The  exposures  of  limestone  on  this  lake  do  not  all  appear  to  belong  to 

one  band  ;  indeed,  they  may  constitute  a  number  of  great  masses 

wholly  or  partly  formed  by  a  process  of  segregation  or  concretion  and 
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may  be  unconnected  with  each  other.  At  one  part  of  the  shore,  where 
the  limestone  is  well  exposed,  Mr.  Murray  estimated  its  thickness  to 
be  150  feet.  A  band  of  impui’e  light  greenish  grey  dolomite,  weather¬ 
ing  brown,  crosses  the  Wahnapitie  River  at  Island  Portage,  about 
three  miles  below  the  outlet  of  the  lake.  The  rocks  are  here  nearly 
vertical,  but  undulate  a  good  deal,  and  I  estimated  this  band  to  have 
a  thickness  of  at  least  300  feet.*  The  rocks  around  Lake  Panache 
and  thence  by  the  canoe-route  to  Lake  Wahnapitae  are  described  by 
Mr.  Murray  in  the  Geological  Survey  Report  for  1853-56,  pages  178- 
190. 

In  the  central  or  contracted  part  of  the  Huronian  belt  the  grey- 
wackes  constitute  a  large  proportion  of  the  whole,  and  they  include  a 
number  of  ai’eas  of  greenstone,  ranging  from  a  few  chains  up  to  one 
nearly  eleven  miles  in  length.  The  AVahnapitse  River,  for  the  first 
nine  miles  below  the  lake  of  the  same  name,  runs  nearly  south,  cross¬ 
ing  the  Huronian  rocks  diagonally  and  it  then  meets  the  Laurentian 
gneiss  and  is  deflected  south-west  for  eight  miles  along  the  boundary 
between  these  systems,  after  which,  for  the  next  three  miles,  it  grad¬ 
ually  enters  upon  the  older  rocks  and  then  turns  due  south  and  follows 
that  course  till  it  falls  in  the  rocky  delta  of  the  French  River. 

The  rocks  which  it  traverses  in  the  upper  nine  miles  referred  to, 
consist  of  thinly  bedded  and  more  or  less  felsitic  quartzites  which 
have  evidently  been  affected  by  pressure  and  shearing  and  generally 
show  a  fluted,  striated  or  ligniform  appearance  on  the  bed-planes. 
They  are  mostly  light  grey  and  fine  grained.  The  strike  is  north-east¬ 
ward  and  the  angles  of  inclination  are  always  high.  They  are  some¬ 
times  intersti’atified  by  slatey  bands. 

The  line  of  junction  between  the  Laurentian  and  Huronian  systems 
runs  unusually  straight,  in  a  nearly  north-eastward  course  from  the 
township  of  Broder  to  beyond  the  'VVahnapitse.  It  is  not  improbable 
that  a  considerable  fault  coincides  with  this  section  of  the  common 
Boundary  between  the  two  series,  as  the  strike  of  the  adjacent  Huron¬ 
ian  rocks  is  not  always  parallel  to  the  course  of  the  dividing  line.  An 
example  of  this  may  be  seen  where  the  Canadian  Pacific  Railway 
crosses  the  river,  the  line  between  the  two  sets  of  rocks  being  here  in 
the  bed  of  the  stream.  If  the  course  of  this  supposed  fault  be  con¬ 
tinued  north-eastward,  from  a  point  where  the  boundary  turns  more 
to  the  east,  it  would  cross  the  outlet  of  Wash-ki-gamog  Lake  where 
the  Huronian  strata  are  greatly  disturbed  and  the  clay-slates  altered 
in  character,  as  was  first  noticed  by  Mr.  Murray  in  1856.t  The  only 

*  Geological  Survey  Report  for  1875-76,  page  296. 

t  Geological  Survey  Report  for  1853-56,  page  174. 
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other  rocks  observed  on  or  near  this  part  of  the  Wahnapitfe  were  two 
exposures  of  greenstone  and  the  band  of  dolomite  mentioned  above. 

Quartzites  are  the  prevailing  rocks  on  the  south  side  of  Lake  Wahna- 
pitse  and  on  most  of  the  adjacent  islands  and  they  are  also  largely 
developed  along  the  valley  of  the  upper  ^  ahnapitte  River  to  beyond 
the  north  limit  of  the  sheet.  They  are  tine  grained  and  mostly  mas¬ 
sive  along  both  sides  of  this  part  of  the  river.  The  strike  is  every¬ 
where  north-westward  and  the  inclination  at  high  angles  ;  but  in  some 
places  the  stratification  is  very  obscure.  Grey  wackes  and  volcanic  ash- 
beds  occur  between  this  part  of  the  stream  and  Yermilion  River  and 
will  be  described  in  coirnectioir  with  the  geology  of  the  latter’. 

At  the  west  side  of  Lake  Wahnapita?,  where  the  Huroniari  strata  Disturbance 
come  into  contact  with  the  Laurentiari  syenites  or  granites  and  gneisses,  j-ocks.^  ^ 
there  is  evidence  of  great  disturbance  and  crushirrg,  the  rocks  of  the 
two  series  being  much  broken  up  and  intermixed  along  the  junction. 

This  is  what  might  have  been  expected  where  a  point  of  the  older 
and  more  solid  and  resisting  set  exterrds  so  far  into  the  nridst  of  the 
other,  which  ahrrost  everywhere  bears  evidence  of  having  sustained 
great  lateral  pressure.  Specimens  1  to  4  in  Professor  Williams 
descriptive  list  in  the  appendix  are  from  the  largest  island  in  the 
mouth  of  ^Yest  Bay,  which  lies  on  the  borders  of  the  two  systems. 

In  1875  I  examined  North  River  or  the  chain  of  lakes  with  falls  i^orth  River, 
and  rapids  between  them,  which  stretches  northward  from  the  south 
end  of  Lake  Mattagamashing  to  the  edge  of  the  sheet,  and  found  only 
light  coloured  quartzites  in  that  part  of  the  route*.  Since  that  time 
we  have  explored  the  country  between  this  canoe-route  and  the  L  p- 
per  Wahnapitaj  River  and  found  the  rocks  to  consist  of  quartzites  also.  Upper  Wah- 
except  a  little  argillite  south-east  of  Sam  Martin  s  Lake,  a  ridge  of 
diorite,  running  north-west  from  the  head  of  Boucher  Lake,  an  area  of 
diorite  between  Mattagamashing  Lake  and  Portage  Bay  and  the 
high  ridge  of  the  same  rock  mentioned  by  Mr.  Murray  as  occur  ring  be¬ 
tween  this  bay  and  the  main  body  of  Lake  Y  ahnapitaj. 

On  either  side  of  a  curving  chain  of  lakes  from  Portage  Bay  to 
the  eastern  edge  of  the  sheet,  drab-coloured  argillites  and  clay-slates  are 
the  prevailing  rocks.  In  the  central  jrJO’t  of  Mattagamashing  Lake 
they  pass  into  a  somewhat  slatey  greywacke  with  pebbles  of  granite,  oi 
syenite,  white  quartz  and  a  few  of  red  jasper,  usually  sparingly  scat¬ 
tered  through  it,  constituting  what  Mr.  ilurray  described  as  slate-con¬ 
glomerate. 

On  the  south-east  side  of  Portage  Bay  and  thence  north-eastward  Slate-con- 
along  Lake  Mattagamashing  to  where  it  turns  east,  slate — or  greywacke-  ^ 
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conglomerate,  is  the  prevailing  rock ;  but  from  thence  to  Lake  Maski- 
nongewagaming  and  in  the  country  between  these  lakes  it  is  bluish 
green  and  drab  clay-slate  with  distinct  cleavage.  Drab-coloured  grey- 
wacke-conglomerate  is  largely  dev^eloped  on  the  west  side  of  Wash-ki- 
gamog  Lake  and  dark  greenish  argillite  on  the  east  side,  while  green, 
red  and  grey  quartzites  are  associated  with  these  rocks  around  the 
southern  part  of  this  lake.  Clay-slates  and  slate-conglomerates  are 
Diorite  masses  found  around  Murray  Lake  and  thence  to  Sturgeon  River.  In  addi¬ 
tion  to  the  masses  of  diorite  at  the  southern  extremity  and  near  tlie 
meetmg  of  the  two  arms  of  Lake  Mattagamashing,  other  comj^aratively 
small  areas  of  the  same  rock  occur  on  the  westei’ii  sides  of  both  Lower 
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iMattagamashing  and  Maskinongewagaming  Lakes,  at  the  south  end  of 
ash-ki-gamog  and  at  the  outlet  of  Murray  Lake,  and  again  in  the 
fork  of  the  Maskinonge  and  Sturgeon  Rivers. 

Along  the  east  shore  of  Lake  Wahnapitse  and  the  north-western 
part  of  Lake  Mattagaipashing,  the  general  eastward  inclination  of  the 
strata  is  at  tolerably  high  angles,  but  elsewhere,  in  the  north-eastern 
corner  of  the  sheet,  the  dips  are  comparatively  low,  ranging  mostly 
from  10  to  30°,  except  at  the  south  end  of  Lake  Wash-ki-gamog,  where 
there  is  much  local  disturbance  with  high  dips.  Indeed,  the  quartzites 
which  make  their  appearance  here  may  be  brought  up  in  connection 
with  the  continuation  of  the  fault,  which,  as  above  stated,  is  supposed 
to  run  along  the  straight  part  of  the  Laurentian  and  Huronian  bound- 
ary. 

As  Mr.  Murray  pointed  out,*  a  gentle  anticlinal  seems  to  run 
northward  up  the  basin  of  Lake  Maskinongewagaming,  where  the  clay- 
slates  are  about  horizontal  and  on  either  side  dip  to  the  east  and  the 
west  at  low  angles. 

.  Massive  dark  grey  or  drab  argillite  is  the  principal  rock  all  around 
Koo-ka-gaming  Lake.  On  the  west  side  of  the  narrows,  near  the 
north  end,  there  is  a  thick  bed  of  grey  quartzite,  in  the  argillite,  dip- 
jiing  due  east  at  an  angle  of  10°.  Dark  crystalline  diorite  forms  a 
bluff  on  the  east  side  at  the  north  end  of  these  narrows,  and  this  rock 
is  found  on  two  islands  off  their  south  end,  also  on  a  point  on  the  east 
side  of  the  lake  near  its  south  end,  and  on  some  of  the  islands  to  the 
north  and  the  south  of  this  point.  Around  Edith  Lake,  which  lies  a 
short  distance  north  of  Mattagamashing  Lake,  the  rocks  are  all  drab- 
coloured  argillites,  lying  nearly  horizontally.  Towards  the  northern 
part  of  the  lake  they  become  very  silicious. 

Edith  Lake  has  an  elevation  of  more  than  100  feet  above  Mattasa- 

O 

mashing  Lake,  and  from  the  mouth  of  the  brook  discharging  the  former^ 
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a  well  marked  valley,  with  high  slopes  on  either  sitle  and  paved  along 
the  bottom  with  naked  boulder.s  and  cobble-stones,  runs  north-north¬ 
eastward  in  a  very  straight  course  for  the  junction  of  the  Obabika 
River  with  the  Sturgeon.  Where  the  latter  strikes  the  northern 
boundary  of  the  Laurentian  gneiss,  two  miles  below  the  junction  of 
the  Maskinonge,  it  is  deflected  eastward  at  a  right  angle  from  its 
former  course  and  then  gradually  enters  the  gneissic  arerf.  The  details 
of  the  geology  of  the  shores  of  Lake  Wahnapitte  and  of  the  route  from 
Portage  Bay  on  its  east  side  to  Sturgeon  River,  are  so  fully  given  in 
Mr.  Murray’s  Report  for  1856  that  it  will  be  unnecessary  to  repeat 
them  here.  (See  Geological  Survey  Report  for  185.3-56,  jiages  171- 
179.) 

General  Description  of  Vermilion  River. 

Vermilion  River  rises  in  Ni-nip-ska-gaming  Lake,  a  long  narrow  sheet 
of  water  lying  about  three  miles  east  of  Onaping  Lake  and  running- 
north  and  south  or  parallel  to  it.  It  discharges  northward,  but  the 
outlet  soon  turns  eastward,  and  then  south-eastward,  and  holds  this 
direction  all  the  way  to  Onwatin  Lake,  about  three  miles  north  of  the 
township  of  Garson.  In  this  part  of  its  course  it  cuts  off  the  angle 
formed  by  Proudfoot’s  easr-and-west  and  north-and-south  lines,  the 
post  marking  their  intersection  being  about  a  mile  east  of  the  first 
intersection  and  two  miles  north  of  the  second.  IMy  instrumental 
survey  extended  up  to  the  east  and-west  intersection,  or  three  miles 
beyond  the  northern  edge  of  the  sheet  and  our  explorations  reached  a 
point  six  miles  still  further  north.  Below  Ni-nip-ska-gaming  Lake  the 
river  passes  through  Pi-mitchi-wanga,  0-mitchi-wanga  and  Tonadus 
Lakes. 

From  Proudfoot’s  east-and-west  line  all  the  way  to  Onwatin  Lake,  a 
distance  of  twenty-two  miles  in  a  straight  line,  the  river  passes  tln-ough 
a  succession  of  nan-ow  lakes  connected  by  stretches  of  rapid  river 
flowing  in  rocky  defiles  and  having  usually  one  or  two  and  sometimes 
more  falls  with  portages  in  each  stretch,  so  that  the  general  descent  must 
have  a  considerable  grade.  Previous  to  the  present  survey  these  lakes 
had  no  names  and,  for  the  sake  of  convenience  of  desci'iption,  we  w'ei'e 
obliged  to  give  them  those  which  apjiear  upon  the  map.  The  principal 
tributaries  of  this  part  of  the  river  coming  within  the  limits  of  the 
sheet  are  a  brook  fi-om  the  east  at  its  northern  edge  and  Ka-wa-wa-ski- 
gama  River,  a  large  branch  fi-om  the  west  which  falls  into  Fraser  Lake. 

Stratified  Huronian  rocks  extend  down  from  the  intersection  of  the  river 
with  Proudfoot’iL  east-and-west  line  to  the  junction  of  Black  Ash  Brook, 
from  the  east  side,  a  distance  of  eleven  miles  in  a  straight  line,  the 
•2 
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course  of  the  river  being  about  south-east.  Here  the  stream  enters 
upon  an  area  of  hornblende-granite,  micropegmatite  and  gneiss,  and  its 
course  becomes  about  south  for  a  distance  of  nearly  eight  miles  or  to 
the  head  of  Bass  Lake,  where  it  emerges  upon  the  volcanic  breccia.  Its 
general  course  over  the  latter  rock  is  southward  to  Onwatin  Lake,  but 
it  makes  a  large  bend  to  the  eastward  at  Marshy  Lake,  from  which  a 
canoe-route  goes  north-eastward  to  the  West  Bay  of  Wahnapitse  Lake. 

At  Onwatin  Lake  an  entire  change  takes  place  in  both  the  character 
and  the  course  of  the  river.  So  great  is  this  change  that  the  Indians 
regard  Onwatin  (Smooth  or  Calm)  Lake  as  a  river-head  from  which  the 
stream  below  derives  its  name ;  Onwatin  (not  Vermilion)  River  being 
its  Indian  designation.  '  It  may  here  be  remarked  that,  as  a  rule,  all 
over  the  vast  Arclipean  country  mhabited  by  the  Outchijiwai  Indians, 
most  of  the  rivers  bear  the  same  names  as  the  principal  lakes,  which  in 
each  case  are  regarded  as  their  source.  From  Onwatin  Lake  the  river 
flows  with  a  gentle  current,  as  a  rule,  all  the  way  to  Vermilion  lake,  in 
a  general  west-south-westerly  direction,  slightly  bowed  to  the  north¬ 
west,  the  distance  in  a  straight  line  being  twenty-seven  miles  ;  but  its 
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channel  is  so  exceedingly  tortuous  that  the  actual  length  of  the  stream 
is  about  three  times  as  great.  A  fall  of  about  fifty  feet  occurs  at 
Larchwood,  where  the  Canadian  Pacific  Railway  crosses  the  river,  but 
besides  this  there  are  only  a  few  small  rapids,  although  the  river  is 
frequently  blocked  by  great  jams  of  driftwood,  each  of  which  renders 
a  portage  necessary. 

Throughout  the  above  section  the  river  flows  entirely  upon  the 
same  rock-formation.  At  Onwatin  Lake,  it  enters  upon  the  north  side 
of  the  elongated  basin  of  unaltered  argillaceous  sandstones  and  shales, 
and  follows  the  gentle  sweep  of  their  strike  all  the  way  to  Vermilion 
Lake,  the  two  lakes  lying  in  corresponding  positions  nearly  at  the 
geographical  extremities  of  this  member  of  the  series.  In  Vermilion 
Lake  the  course  of  the  river  doubles  round  and  now  flows  east-north¬ 
eastward  to  the  north-west  corner  of  Creighton.  The  general  upward 
bearing  of  Whitson  Creek  coming  from  the  opposite  direction  is  in 
continuation  of  this  course  as  far  as  the  north-west  corner  of  Carson, 
the  two  streams  almost  completely  surrounding  the  central  part  of  the 
geological  basin  just  referred  to.  The  area  thus  included  is  tolerably  level 
and  is  singularly  devoid  of  streams  or  lakes,  thus  contrasting  with  the 
country  outside  of  this  basin.  As  will  be  seen  by  the  map,  the  higher 
granitic  country  to  the  north  sends  down  numerous  streams  which  all 
join  the  above  section  of  the  Vermilion  at  right  angles.  Those  be¬ 
tween  Onwatin  Lake  and  the  junction  of  the  Onaping  befoie  falling 
into  the  Vermilion  unite  to  form  the  three  streams  called  Pa-wa-tik 
(Rapid),  Sagi-tchi-wai-a-gama  (Swiftmouth),  and  Ping-wi-i-mm-kan- 
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i-wi  (Sand  Cherry)  Rivers,  while  the  Vermilion  itself  above  ()nwatin 
Lake  and  also  the  Onaping  have  similar  physiographical  characters 
and  belong  to  the  same  class. 

From  the  above-mentioned  point  in  the  townshiji  of  Creighton,  where 
Whitson  Creek  joins  the  Vermilion,  the  general  course  of  the  latter 
turns  at  right  angles  and  flows  due  south  transverse  to  the  strike  of  the  Kivw  crosses 
gneisses  and  diorites  as  well  as  of  the  Huronian  cpiartzites  and  schists, 
as  far  as  McCharles  Lake*,  where  it  crosses  the  line  of  the  Canadian 
Pacific  Railway.  Between  Vermilion  and  McCharles  lakes  the  river 
is  interrupted  by  seven  falls  and  rapids,  requiring  portages  t(j  be  made  Seven  port- 
in  order  to  pass  them. 

From  McCharles  Lake  the  general  course  of  the  stream  is  west-  w.s.W. 
south-west  to  its  junction  with  the  Spanish  Rjver  at  the  west  town-line 
of  Foster,  the  distance  being  twenty-one  miles.  In  this  section  it  flows 
altogether  upon  the  gi’ey wackes,  quartzites,  felsites,  itc.,  of  the  lower  local 
division  of  the  Huronian  rocks  and  in  the  direction  of  their  average 
strike.  Its  width  varies  much,  but  its  principal  expansion  is  Lake 
Wabagizhik,  on  the  north-west  side  of  which  there  is  a  large  area  of 
diabase. 


Geology  of  Vermilion  River. 

Following  the  above  general  description  of  Vermilion  River,  an  ac-  Above  Proud- 
count  of  its  geology  will  now  be  given.  Around  the  outlet  of  Omitchi- 
wanga  Lake,  or  four  miles  in  a  direct  course  above  Pi'oudfoot’s  east-and- 
west  line,  grey  diabase  is  exposed  and  on  the  eastern  shore  of  Tonadus 
Lake,  at  two  miles  and  a  half  above  this  line  the  rocks  consist  of  dark 
greenish-grey  argillite.  Greywacke  of  the  same  colour  as  the  last  named 
rock  is  exposed  on  the  river  at  half  a  mile  above  the  line. 

Proudfoot’s  line  was  examined  from  the  corner  post  for  a  distance  of 
seven  miles  west  or  for  six  miles  from  the  rivei',  and  the  country  was 
also  explored  for  a  short  distance  to  the  eastward  of  this  post.  No 
rock  was  observed  between  the  river  and  the  corner  post,  but  eastwai’d  Yer- 

of  the  latter  the  rocks  in  the  first  mile  consist  of  dark  greenish-grey  "ubon  River, 
argillites,  quartzose  greywackes  and  greywackes  containing  hornblende, 
all  striking  N.W.  and  S.  E.  On  the  western  shore  of  a  good  sized  lake, 
a  mile  and  a  quarter  east  of  the  post,  the  last  mentioned  rocks  are  again 
exposed,  while  from  its  south-western  extremity  reddi.sh  hornblende- 
granite  of  medium  texture  extends  to  the  south-westward. 

*This  lake,  which  extends  for  three  miles  and  a  half  eastward  of  the  Vermilion 
River  in  the  township  of  Graham,  was  formerly  called  “Vermilion  Lake  ”  on  the 
township  map,  but  as  this  name  was  preoccupied  by  the  larger  lake  in  the  townshiji 
of  Fairbank,  another  name  became  necessary  and  we  called  it  McChailes  Lake  in 
honour  of  Mr.  JE.  McCharles,  who  resides  on  its  northern  shore  and  is  doing  much  to 
promote  the  mining  industry. 
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As  already  stated  the  river  intersects  the  east-and-west  line  referred 
to  a  short  distance  west  of  the  first  mile  post.  '  Following  this  line,  the 
steep  ascent  on  the  west  side  of  the  river  exposes  a  very  dark  coloured 
silicious  conglomerate  with  small  white  quartz  pebbles.  Between  the 
second  and  third  mile  posts  (from  the  corner)  the  rocks  are  massive, 
coarse  grey  quartzite  and  grey  quartzose  or  greywacke-conglomerate, 
the  pebbles  of  which  are  mostly  of  white  quartz  and  grey  aplite  or 
binary  granite.  The  last  exposure  of  this  rock  occurs  about  a  quarter 
of  a  mile  east  of  the  three-mile  post  and  the  first  one  of  Laurentian 
rock  at  one-eighth  of  a  mile  west  of  the  same  post.  Between  three  and 
five  miles  and  a-half  (also  from  the  same  post)  the  rocks  consist  of  very 
massive  but  rather  fine-grained  light  pink  and  grey  aplite,  with  the  ex¬ 
ception  of  a  streak,  twenty  or  thirty  yards  in  width,  of  green  schist, 
containing  cubes  of  iron  pyrites  and  running  a  little  east  of  north.  At 
five  miles  and  a-half  a  short  interval  of  coarsely  crystalline  hornblende 
and  felspar  rock  occurs,  Beyond  which,  to  the  seventh  mile,  there  is  a 
moderately  fine-grained  quartzose  syenite-gneiss  and  a  more  coarsely 
crystalline  quartz-felspar  rock  without  foliation.  After  leaving  the 
valley  of  the  Vermilion  River  going  west,  Proudfoot’s  line  passes  over 
almost  bare  rock,  with  clumps  of  small  Banksian  pines  as  far  as  I  fol¬ 
lowed  it. 

Below  this  line  the  river  flows  south-eastward  till  we  reach  Black 
Ash  Brook  and  the  general  strike  of  the  rocks  is  in  the  same  direction. 
They  consist  of  quartzites,  greywackes,  argillites  and  clay-slates.  On 
the  south-west  side  of  Proudfoot’s  Lake  (between  the  intersections  of 
the  two  lines  of  the  same  name)  there  is  a  coai’se  grey  quartzite,  so  mas¬ 
sive  that  the  lines  of  stratification  can  only  be  traced  in  some  parts. 
The  dip  is  N.  E.  <  60°.  At  the  outlet  of  this  lake  or  half  a  mile  above 
the  intersection  of  Proudfoot’s  north-and-south  line,  a  grey  quartzite 
with  small  white  quartz  pebbles  dips  N.  20°  W.  ^  65°.  This  abnor¬ 
mal  dip  is,  perhaps,  due  to  the  proximity  of  an  area  of  red  hornblende- 
granite  to  the  eastward  of  it.  From  this  line,  for  three  miles  dowmvard, 
grey  or  greenish  grey  and  drab  clay-slates,  some  of  them  suitable  for 
flagging,  are  the  only  rocks  exposed.  The  course  of  the  river  conforms 
with  the  strilte,  which  is  generally  about  S.  35°  E.  and  the  inclination  is 
to  the  north-eastward  at  an  average  angle  of  60°. 

The  river  continues  in  the  same  general  course  for  six  miles  more 
(nine  miles  in  all  from  the  line)  to  Black  Ash  Brook,  where  it  passes 
ofi'  the  Huronian  system.  The  rocks  for  these  six  miles  consist  of 
quartzites,  alternating  with  argillites  and  clay-slates,  with  some  grey¬ 
wackes.  An  island  at  the  commencement  of  this  section  was  named 
Camp  Island  for  the  convenience  of  local  description.  In  this  vicinity 
a  dark  grey  quartzite  dips  N.  30°  W.  at  a  high  angle,  while  a  few 
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chains  further  down  the  same  rock  dips  N.  40°  E.  <;  30°.  Close  to 
the  latter,  and  apparently  underlying  it,  there  is  a  massive  drali-coloured 
argillite  which  shows  no  stratification. 

Campbell  Lake,  measuring  upwards  of  a  mile  in  each  direction,  Campbell 
was  discovered  at  two  miles  and  a-half  north-east  of  Camp  Island. 

Between  the  river  and  this  lake  several  ridge.s  of  greywacke  of  different 
shades  and  textures  were  crossed,  the  strike  being  generally  northward, 
but  varying  to  10°,  15°  and  even  20  to  the  east  of  north.  On  the 
shores  of  Campbell  Lake  the  rocks  consist  of,  (1)  greywacke  with 
patches  of  quartz  pebbles,  of  all  sizes,  and  silicious  inclusions  which 
weather  to  a  sponge-like  surface  and,  (2)  silicious  volcanic  breccia,  hold¬ 
ing  sponge-like  quartz  fragments  and  j^atches.  On  an  exploi’ation  Camp  Island 
from  Camp  Island  in  the  opposite  direction,  or  south-west  from  the  ** 

river,  as  far  as  Proudfoot’s  north-and-south  line,  the  only  rock  met 
with  was  at  three-quarters  of  a  mile,  and  consisted  of  a  fine-grained 
greywacke,  which  showed  no  stratification. 

Three-quarters  of  a  mile  below  Camp  Island,  massive  quartzite 
appears,  and  at  a  quarter  of  a  mile  further  massive  greenish-drab 
ai’gillite,  striking  N.  21°  ^  the  dip  being  vertical.  Pot-hole  Falls,  Pot-hole  Falls 
with  a  descent  of  thirty-five  feet,  occur  at  a  mile  and  a-quarter  below 
Camp  Island.  Here  a  cliff  on  the  south-west  side  of  the  river  shows 
sections  of  ancient  pot-holes  much  larger  than  the  present  stream  would 
appear  capable  of  forming.  In  this  vicinity  massive  greenish-drab 
argillite,  massive  ash-grey  quartzite  and  grey  silicious  conglomerate 
with  pebbles  of  hornblende-granite  occur,  striking,  respectively,  S.  62° 

S.  68°  W.  and  N.  70°  W.  The  bedding  of  the  first  and  last  is  on 
edge,  but  in  the  other  case  the  dip  is  S.  22°  E.  <  15°,  showing  the 
existence  of  a  fault  or  other  disturbance.  Half  a  mile  further  down 
there  is  another  fall,  and  here  the  rock  is  indurated  greenish-drab  clay- 
slate,  striking  due  west  vertically,  while  its  cleavage,  which  is  also  ver¬ 
tical,  runs  N.  15°  W.  Ka-ko-zhish  Falls,  twenty-five  feet  high,  occur  Ka-ko-zhish 
a  little  more  than  half  a  mile  below  the  last  fall.  A  dyke  of  diabase, 
over  100  feet  wide,  here  runs  N.  65°  A.  and  greenish-drab  clay-slates, 
on  its  north-east  side,  strike  N.  20°  W.  ;  but  ten  chains  further  down 
where  the  river  enters  Otter  Rock  Lake,  similar  slates  strike  N.  50  A  .  otter  Rock 
and  dip  N.  40°  E.  <  80°.  On  the  east  side  of  this  lake  the  rock  is 
fine-grained  massive  greywacke,  while  on  the  north  side  it  is  dai’k 
bluish  clay-slate,  striking  N.  55°  \V.  ■<  90°.  A  ridge  of  angular  frag¬ 
ments  of  banded  greenish-grey  slate  crosses  this  lake.  Blufis  of  grey 
quartzite  overlook  the  north-east  side  of  Gibson  Lake  and  a  grey  Gibson  Lake, 
quartzite-conglomerate  is  found  at  its  head.  A  short  distance  above 
the  head  of  this  lake  there  is  a  portage  past  a  rapid,  a  quarter  of  a 
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mile  long.  At  the  foot  of  this  rapid,  the  rock  is  a  massive,  rather 
coarse  light  grey  quartzite,  rumiing  N.  50°  W.  <;  90°. 

Mowat  Lake  lies  two  miles  and  a  half  east  of  this  point,  and  in  the 
interval  there  are  two  ridges  of  massive  grey  quartzite.  This  lake  is 
two  miles  long  and  discharges  at  its  south-east  extremity,  where  the 
rock  is  grey  quartzite.  But  on  its  south-west  side,  greywacke  occurs, 
passing  into  dark  blue-grey  slate  and  striking  S.  65°  E.  <;  90°.  In  the 
hills  ovei’looking  this  side  of  the  lake,  dark  coarse  slate  and  grey 
quartzite  are  seen  striking  N.  50°  W.  90°.  A  traverse  was  also  made 
south-west  from  the  foot  of  the  above  portage  as  far  as  Ka-wa-wa-kash- 
ki-gama  River,  three  miles  distant  and  the  following  rocks  were  noted ; 
at  a  quarter  of  a  mile,  light  grey  quartzite,  striking  north-west ;  at 
half  a  mile,  dark  grey  greywacke  without  observed  bedding  ;  at  one 
mile  and  a  quarter,  dark  grey  clay-slate,  striking  north-west ;  at  two 
miles,  a  ridge  of  grey  diabase,  runnhig  about  north  and  south.  The 
last  named  river  was  explored  for  some  distance  up  and  down,  but  no 
fixed  rock  was  found  in  its  bed. 

Glossy  green  schists  appears  at  the  mouth  of  Black  Ash  Brook  and 
massive  pink  gneiss  on  the  ojiposite  side  of  the  Vermilion,  being  the  first 
occurrence  of  gneiss  in  descending  the  stream.  Half  a  mile  above  the 
junction  of  the  Ka-wa-wa-kash-ki-gama,  reddish  gneiss  sti’ikes  N.  10° 
to  40°  W.,  and  half  a  mile  below  it  a  similar  rock  occurs  with  folded 
lamination.  Reddish  gneiss,  with  an  occasional  band  of  grey,  continues 
for  four  miles  and  a  half  below  the  above  branch  rivmr,  the  prevailing 
strike  being  N.  IST.  E.,  but  in  one  case  it  is  H.  N.  W.  At  the  end  of 
this  distance  the  liver  makes  a  very  sharp  elbow  to  the  S.  S.  W.,  and 
falls  over  a  large  diabase  dyke  which  runs  H.  N.  E.  From  this  dyke 
doAvn  to  the  head  of  Bass  Lake,  a  distance  of  two  miles  and  a  half, 
the  rocks  consist  of  rather  fine-grained  dark  reddish-grey  hornblende 
granite.  The  same  rock  was  found  by  exploration  to  extend  to  a  dis¬ 
tance  of  three  miles  eastwaid  of  this  part  of  the  river,  and  from  other 
explorations  we  know  that  rather  coarser  varities  of  hornblende-granite, 
along  with  gneiss  and  some  diorite,  extend  to  the  west  side  of  Lake 
W  ahnapitse. 

At  the  head  of  Bass  Lake  the  river  enters  upon  the  dark  volcanic 
breccia  described  in  a  former  part  of  this  report,  and  this  rock  is  ex¬ 
posed  in  a  number  of  places  as  far  as  Onwatin  Lake.  The  strike 
isS.  35°  W.,  at  the  above  locality,  and  S.  40°  W.  half  a  mile  above  and 
again  half  a  mile  below  Marshy  Lake.  The  breccia  is  very  massive  as 
far  as  the  head  of  the  long  rapid  just  before  the  river  falls  into  Onwa¬ 
tin  Lake,  where  it  becomes  coarsely  slaty  with  a  “lumpy”  cleavage 
and  strikes  >S.  45°  W.  At  the  outlet  of  Marshy  Lake  a  dyke  of  rather 
light  grey  diabase  about  400  feet  wide  crosses  the  river  and  appears  to 
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run  about  ten  degrees  south  of  west  and  probably  causes  the  great 
bend  which  the  river  makes  in  this  part. 

From  Onwatin  Lake  all  the  way  to  Vermilion  Lake,  as  already 
stated,  the  river  flows  with  the  strike  along  the  north-western  side  of  Lake, 
the  basin  of  grey  argillaceous  sandstones  interstratified  with  softer 
beds.  From  a  point  three  miles  and  a  half,  in  a  straight  line,  fiom 
the  inlet  of  Onwatin  Lake  as  far  as  the  middle  of  the  township  of 
Lumsden,  all  the  numerous  southward  bends  of  the  stream  touch  the 
outcropping  edge  of  the  same  band  of  the  formation,  which,  with  a 
southward  dip,  sweeps  round  in  a  gentle  northward  curve  between 
these  points.  In  this  interval  the  sandstones  and  the  slaty  beds  are 
generally  dark  grey,  and  the  latter  are  sometimes  black.  The  sand¬ 
stone  is  characterized  by  disseminated  grains  of  transparent  quartz  Character  of 
and  it  also  holds  occasional  ovate  spots  of  a  different  hardness  and  a  ' 

lighter  colour  than  the  average,  measuring  from  a  few  inches  up  to  three 
or  four  feet  in  diameter.  These  weather,  on  exposed  surfaces,  into 
oval  and  rounded  depressions,  the  larger  of  which  are  locally  known  as 
“  Nanabozhoo’s  snowshoe  tracks.”  These  are  well  seen  on  the  I'ock-  of  rock, 
surfaces  at  Larch  wood  where  the  Canadian  Pacific  Railway  crosses  the 
river  and  they  are  again  met  with  at  Chelmsford  on  the  opposite  side 
of  the  synclinal.  Below  Larchwood  the  argillaceous  sandstones  with  Larch- 

the  oval  depressions  on  weathered  surfaces  are  exposed  frequently  in  the 
banks  of  the  river  for  the  first  half  of  the  distance  to  Vermilion  Lake. 

Thte  dip  is  south-east  at  high  angles  and  the  strike  very  straight,  the 
bedding  never  being  curved  or  disturbed.  In  the  lower  half  of  the 
distance  nothing  but  sand  is  to  be  seen  along  the  river. 

The  rock  just  described  under  the  name  of  argillaceous  sandstone 
might  also  be  called  arkose  or  grey  wacke,  but  for  the  sake  of  distinction, 
these  names  are  reserved  for  the  rocks  of  the  older  division  in  this 
district,  which  generally  bear  more  distinct  evidence  of  being  made  up 
of  the  debris  of  granite  or  quartz-syenite.  They  have  a  great  similarity  Compansra 
to  the  dark  grey  silicious  rocks  which  are  scattered  so  abundantly  j-ocks  else- 
in  the  form  of  boulders  around  the  shores  of  James’  Bay  and  over  the  where, 
country  to  the  south  and  west,  and  which  occur  in  situ  on  Long  Island, 

Eastmain  ;  and  they  also  resemble  the  dark  grey  greywacke  or  felsitic 
sandstone  at  the  mouth  of  Churchill  River  on  the  west  side  of  Hudson 
Bay. 

The  country  on  the  south  side  of  Vermilion  Lake  is  hilly  and  some-  Vermilion 
what  rugged,  the  highest  elevations  being  towards  the  west  end.  The 
rocks  of  these  consist  of  coarse  black  schist  full  of  foreign  fragments, 
mostly  of  quartz-syenite.  The  cleavage  strikes  S.  60  W.,  and  dips 
to  the  south-eastward  at  an  angle  of  55°,  but  no  distinct  bedding  could 
be  observed.  These  rocks  form  part  of  the  black  breccia  band,  else- 
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wlioi  G  clcscribGcl,  ciiid.  contain,  as  usual,  a  good,  deal  of  iron  pyrites. 
Further  east,  on  the  south  side  of  the  lake,  the  rock  is  a  fissile  black 
slate  with  vertical  cleavage,  striking  parallel  to  the  shore.  At  the  first 
portage  below  the  lake,  which  is  past  a  fall  on  lot  10,  concession  VI, 
Creighton,  the  black  slate  is  full  of  cubes  of  iron  pyrites.  The  clea¬ 
vage  is  vertical  and  runs  5°  north  of  west.  On  this  lot,  and  only  a  short 
distance  west  of  the  portage,  a  good  sized  vein  containing  galena  and 
iion  pyiites  cuts  across  the  slate.  Other  veins  in  Fairbank  and 
Creighton  are  being  tested  for  gold. 

Whitson  Creek  from  the  east  joins  the  river  at  the  foot  of  this  fall, 
and  now  the  general  course  of  the  stream  turns  south  and  flows  across 
the  strike  of  the  rocks  as  far  as  iMcCharles  Lake,  on  the  south  side  of 
the  Sault  Ste.  Marie  branch  of  the  Canadian  Pacific  Railway.  As 
already  stated,  the  general  descent  of  the  rivei'  is  rapid,  and  seven 
portages  occur  in  the  interval.  On  lot  11,  concession  V  of  Creighton, 
about  a  mile  below  the  first  portage,  grey  quartzite  and  greywacke 
occur,  striking  S.  60  W.  Greenish-grey  fine  grained  hornblendic 
schist  is  met  with  on  the  next  lot  to  the  west  (Vo.  12,  con.  V),  and 
grey  quartzite  is  found  in  Fairbank,  two  miles  to  the  westward  of  this 
locality.  Schist  similar  to  the  last  occurs  half-a  mile  above  the  second 
portage,  which  is  at  the  north  end  of  lot  1,  concession  III,  Fairbank, 
about  three  miles  from  the  first  portage.  Here  the  rocks  are  light  and  dark 
grey  quartzites,  containing  much  felspar  and  passing  into  greywacke. 
The  strike  is  S.  60°  V".  Quartzite  occurs  on  the  north  end  of  lot  3, 
concession  III,  a  mile  west  of  this  portage,  and  it  was  traced  thence 
south-westward  for  upwards  of  two  miles,  when  it  became  flanked  on 
either  side  by  fine-grained  gneiss. 

Along  the  north-western  margin  of  the  gneiss  in  the  valley  of 
Levy  River  to  the  north-eastward  of  this  part  of  the  Vermilion  there 
is  a  belt  of  dai’k  greenish-grey  and  almost  black  felsitic  schist  with 
chlorite  and  black  mica  in  fine  scales  covering  the  cleavage  surfaces.  This 
rock  corresponds  with  the  “  halleflinta  ”  of  Norway.  It  is  exposed  at 
Emma  and  Moore  Lakes  also  on  the  section  of  Levy  River  between 
them  and  foi’  some  distance  to  the  northward  of  it,  and  again  on  the 
islands  and  points  in  the  northern  part  of  W^hite  V^ater  Lake,  as  well 
as  to  the  north-west  of  the  boundary  of  the  gneiss  at  the  point  where 
it  is  crossed  by  the  Canadian  Pacific  Railway  near  this  lake. 

The  third  portage  occurs  two  miles  below  the  second  on  the  south 
end  of  lot  11,  con.  II,  Creighton.  Here  the  rock  is  all  a  dark  grey 
hornblende-gneiss  striking  S.  60°  W.  At  the  fourth  portage,  half  a 
mile  further  down  there  is  a  dark  rather  coarsely  crystalline  diorite, 
much  pitted  over  most  of  the  exjiosed  surfaces.  The  fifth  portage 
begins  about  a  mile  below  the  fourth,  and  is  a  quarter  of  a  mile  long. 


GEOLOGY  OF  VERMILION  RIVER. 


25  F 


Crossing  of 
the  railway. 


Here  the  rock  i.s  reddish  gneiss,  mostly  of  liglit  shades.  Some  parts  of  Reddish 
it,  however,  are  coar.se  and  massive,  resembling  granite  and  (jther  parts 
finer  and  more  darkly  coloured  than  the  average.  The  .stratification  is 
not  very  distinct,  but  it  runs  about  west-s<mth-west.  At  the  tVxjt  of 
this  portage,  which  is  on  the  south  end  of  lot  11,  con.  YI,  (Iraham,  a 
greenstone  dyke,  eleven  feet  wide,  runs  N.  73°  E.  The  gneiss 
continues  nearly  to  the  head  of  the  sixth  portage  oh  lot  1,  con.  lY, 

Denison.  At  this  portage  the  rock  is  soft  felsitic  schist,  the  cleavage  Felsitic  .schist, 
surfaces  of  which  glisten  with  fine  scales  of  mica.  It  passes  into 
grey wacke,  some  beds  being  mas.sive  and  silicious,  ajjproaching  quartzite. 

The  strike  is  N.  55°  W.  <]  90°.  Similar  soft  grey  schist  with  finely 
glistening  surfaces  continues  for  a  mile  below  the  sixth  jioi'tage.  Here 
the  cleavage  is  almost  vertical  with  a  south-westwai'd  strike,  and  the 
exposed  edges  are  eroded  into  holes  elongated  in  the  direction  of  the 
cleavage.  Half  a  mile  below  this  portage  the  river  touches  the  west 
town-line  of  Denison,  where  a  ridge  of  diorite  crosses  it  and  sevei’al 
large  quartz  veins,  with  a  westerly  course,  are  found  at  the  same  Quartz  veins, 
locality.  A  little  molybdenite  was  the  only  other  mineral  observed  in 
these  veins.  Between  the  town-line  of  Graham  and  the  crossing  of  the 
Canadian  Pacific  Railway,  at  the  seventh  portage,  a  massive  fine¬ 
grained  bluish-grey'  greywacke  occurs,  striking  S.  80°  ^Y.  90°.  At 

the  head  of  the  seventh  portage  the  rock  is  bluish  and  greenish-grey 
soft  felsitic  schist,  pas.sing  into  greywacke,  and  striking  S.  70°  Y". 

90°.  On  the  railway  line,  a  short  distance  west  of  the  river,  there  is 
a  cutting  through  dark,  and  in  parts  almost  black,  splintery  clay-slate. 

^Following  the  line,  at  one-third  of  a  mile  west  of  the  liver,  a  massive 
.'grey  greywacke,  with  a  few  beds  of  dark  shale,  stands  nearly  vertically 
and  strikes  H.  75°-  AY.  Grey  greywacke,  in  beds  from  three  inches  to 
two  feet  in  thickness,  striking  due  west  with  a  southward  dip  of  85°, 
continues  to  AYhitefish  Station  on  the  north  end  of  lot  1,  con.  I, 

Denison. 

The  geology  of  the  lower  part  of  the  river  will  nov'  be  described  from 
the  mouth  upward  to  the  intersection  of  the  Canadian  Pacific  Railway. 

A  long  rapid  occurs  just  before  the  A^erinilion  River  joins  the  Spanish, 
necessitating  .a  portage  of  three-quarters  of  a  mile  in  length.  At  the 
lower  end  of  this  portage  a  grey  schist,  striking  S.  45°  AY.,  occurs, 
while  just  above  its  upper  extremity  the  rock  is  a  yellow  quartzite, 
striking  S.  80°  AA".,  and  dipping  southward  at  an  angle  of  60°.  In  the 
rapids  at  the  outlet  of  Lake  AYabagizhik  and  on  the  first  point  on  the 
north-west  side  of  the  lake  a  tough  splintery  grey-  diabase  occurs,  with 
calcspar  in  the  joints,  but  to  the  north-westward  of  this  rock  there  is  a 
light  grey  quartzite  which  strikes  S.  70°  AA’.  and  comes  out  upon  the 
xiver  below  the  rapids  just  referred  to.  The  promontory  near  the 
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middle  of  the  north-west  side  of  the  lake  consists  of  a  light  grey 
quartzite  with  some  beds  of  greywacke,  but  the  rock  of  all  the  rest  of 
the  shore  as  far  as  the  inlet  appears  to  be  a  grey  diabase,  which,  in 
some  places,  is  mottled  and  more  coarsely  crystalline  than  the  average. 
This  forms  part  of  a  large  area  of  this  rock,  extendmg  from  the 
northern  part  of  Foster  to  the  Vlth  concession  of  Lome.  Nickeliferous 
pyrrhotite  has  been  found  in  this  rock  on  lots  1  and  2,  con.  Ill,  Nairn,, 
and  on  lot  11,  con.  V,  Lome. 

On  the  south  side  of  the  inlet  of  Lake  Wabagizhik,  a  bluish-grey 
silicious  argillite  dips  S.  60°  E.  10°.  Two  miles  above  this  lake,  or 
at  the  centre  of  lot  8,  con.  Ill,  Lome,  the  river  falls  35  feet,  nearly 
perpendicularly,  over  a  dyke  of  fine-grained  greenstone  30  feet  wide 
running  about  S.  80°  1>N.,  or  parallel  to  the  south  side  of  this  part  of 
the  river.  The  rock  on  the  north  side  of  this  dyke  is  silicious  greywacke 
schist,  while  on  the  south  side  it  is  hght  grey  quartzite.  The  latter 
rock  occurs  at  the  next  fall,  half  a  mile  further  up. 

Lake  Ella  is  connected  with  the  V ermilion  River  by  a  short  marshy 
channel  in  lot  6,  con.  II  of  Lome.  This  lake  is  surrounded  entii’ely 
with  quartzites  of  different  characters,  excepting  at  the  points  and  on 
an  island  on  the  south  side  which  form  parts  of  a  large  dyke  of 
speckled  grey  diabase  running  west-south-west.  The  general  strike 
of  the  quartzites  is  nearly  east  and  west.  They  contain  some 
bands  of  an  arkose  character.  On  the  point  near  the  middle  of  the 
north-west  side  of  the  lake,  two  masses  of  greenstone  from  50  to  lOb 
feet  in  diameter  are  included  in  the  quartzite,  and  on  the  next 
point  to  the  south-west  on  this  shore,  a  mass  of  the  same  rock  mixed 
with  fine-grained  grey  quartzite  rests  unconformably  upon  the  eroded 
edges  of  the  quartzite  beds,  with  fragments  of  the  latter  of  all  sizes, 
more  or  less  mixed  with  greenstone,  intervening. 

Above  Lake  Ella  a  schistose  greywacke  is  found  on  lot  5,  con.  Ill,  Lome. 
The  course  of  the  river,  which  is  straight  in  this  vicinity,  is  probably 
determined  by  a  greenstone  dyke  running  S.  36°  .  along  its  south¬ 

eastern  side.  The  next  upward  stretch  of  the  stream  is  at  right  angles 
to  the  last  and  lies  between  two  dykes  of  dark  heavy  decomposing 
greenstone,  the  first  of  which  runs  N.  40°  W.,  and  the  other  appears 
to  be  quite  parallel  to  it  at  a  distance  of  a  quarter  of  a  mile  to  the 
north-east.  Light  and  dark  grey  and  greenish  grey  quartzites  prevail 
everywhere  in  this  part  of  Lome  and  continue  thence  into  Louise. 
Between  the  two  dykes  just  mentioned  a  grey  felsitic  quartzite  dips  S. 
30°  W.  <  45°. 

Throughout  the  townshiji  of  Louise  and  thence  to  the  intersection 
of  the  Vermilion  by  the  Canadian  Pacific  Railway,  quartzites,  gener¬ 
ally  largely  mixed  with  felsitic  material,  are  the  only  rocks  met  with 
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near  the  river.  The  dip  is  never  less  than  45°  and  is  usually 
nearer  the  perpendicular.  The  commonest  direction  of  tlie  strike 
approaches  east  and  west,  but  it  varies  greatly,  especially  in  the 
vicinity  of  the  greenstone  area  in  the  southern  part  of  Denison  and 
the  northern  part  of  Louise.  Deposits  of  pyrrhotite  have. been  found  Pynhotite, 
in  connection  with  this  latter  rock  at  eight  localities  in  concessions  I 
and  II  of  Denison  and  concession  VI  of  Louise.  Felsitic  quartzites, 
or  greywackes,  with  some  quartzites  of  a  piu’er  kind  are  found  through¬ 
out  the  Whitefish  Indian  Reserve,  with  the  exception  of  a  few  com¬ 
paratively  small  areas  of  greenstone. 


General  Description  of  Spanish  River. 

The  Spanish  River  having  been  topographically  unknown  above  the  Micrometer 
township  of  Hyman,  it  became  necessary  to  make  a  micrometer  sur¬ 
vey  of  it,  between  this  locality  and  the  northern  boundary  of  the 
sheet.  This  was  accomplished  by  going  down  stream  from  a  point 
above  the  intersection  of  the  Canadian  Pacific  Railway  near  Spanish 
Forks,  and  after  reaching  the  township  of  Hyman,  the  geological 
examination  of  the  river  and  the  country  on  either  side  was  contmued 
all  the  way  to  the  junction  of  Vermilion  River. 

At  Spanish  Forks,  sixty -four  miles  by  the  railway,  north-west  of  Spanish  Forks- 
Sudbuiy,  two  large  streams,  one  from  the  noi'th  and  the  other  from  the 
west,  unite  to  form  the  main  Spanish  River,  which  is  the  largest 
stream  flowing  into  Lake  Huron  west  of  French  River.  From  the 
Forks,  downward,  the  course  of  the  Spanish  is  I'emarkably  straight,  ]\Iain  courses- 
bearing  S.  13°  E.  for  twenty-two  miles,  or  to  the  north-west  corner  of 
the  township  of  .Hart.  Here  it  assumes  a  course  of  S.  21°  V  .  for  six 
miles,  or  to  The  Elbow,  where  it  turns  north-west,  forming  less  than  a 
right  angle  with  its  former  course  and  then,  sweeping  round  a  semi¬ 
circle,  it  gains  a  point  five  miles  west-south-west  of  The  Elbow,  from 
which  it  runs  S.  15°  W.  for  eighteen  miles  to  the  great  south-west 
bend.  From  the  latter,  its  course  is  a  little  north  of  east  for  eighteen 
miles  further  to  the  Great  (JST.E.)  Bend  in  the  southern  part  of  Drury. 

Between  the  Great  Bend  and  Lake  Huron,  a  distance  of  forty-four 
miles,  its  course  is  tolerably  straight  and  bears  S.  73°  W. 

The  Canadian  Pacific  Railway  crosses  the  H pper  Spanish  River  Crossing  of 
three  miles  above  Pogamasing  Station,  which  is  nine  miles  below 
Spanish  Forks.  At  this  station  perpendicular  clifl's  of  red  hornblende-  way. 
granite  rise  to  a  height  of  about  three  hundred  feet  above  the  river. 

Four  miles  below  Pogamasing  Station  the  stream  enters  a  narrow  Narrow  valley- 
valley  with  steep  bluffs  of  red  hornblende-granite  on  one  side  oi’  the 
other  and  often  on  both  sides.  This  character  continues,  with  a  few 
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short  tvicleiiings  of  the  valley  and  a  few  exceptions  in  the  nature  of 
the  rocks  forming  its  slojies,  which  will  be  described  further  on,  till 
we  arrive  within  four  miles  and  a-half  of  the  great  south-west  bend, 
where  the  river  emerges  upon  the  Huronian  belt. 

Between  Pogamasing  and  the  great  south-west  liend  there  are 
many  rapids  in  the  river,  but  only  five  portages,  and  these  all  occur  in 
the  first  three  miles  below  The  Elbow,  .ikgnes  River,  from  the  north¬ 
west,  falls  in  at  the  fifth  iDortage.  The  other  principal  tributaries  are 
Blue  ^\ater  River  from  the  west,  ten  miles  below  Pogamasing, 
Onaping  Creek  from  the  east,  three  miles  further  down,  Geneva  Creek, 
also  fi’om  the  east,  four  miles  below  the  last,  and  the  West  Branch, 
eight  miles  above  the  great  south-west  bend.  J^umerous  rapids  and 
falls  occur  between  the  last  named  locality  and  the  Great  (N.E.)  Bend, 
but  these  will  all  be  noticed  in  the  geological  description  of  the  river. 

Pogamasing  Lake  and  the  Chain  of  Lakes  to  the  southward  of  it. 

Pogamasing  Lake,  of  which  a  micrometer  survey  was  made,  lies  paral¬ 
lel  with  the  Spanish  River,  at  an  average  distance  of  one  mile  west  of 
it.  The  point  at  which  the  Canadian  Pacific  Railway  crosses  the  river 
is  opposite  the  middle  of  the  lake  and  the  brook  which  discharges  it 
falls  into  the  river  one  mile  further  up.  There  are  three  portages,  all 
of  about  equal  length,  about  half  a  mile  in  each  case,  from  the  river 
to  the  lake,  one  at  each  extremity  and  one  at  the  middle.  The  lake 
is  ten  miles  in  length  and  has  an  average  widtli  of  three -quartei’s  of  a 
mile.  Its  surface,  by  barometric  readings,  is  77  feet  over  Spanish 
River  at  the  instersection  of  the  railway.  A  post  of  the  Hudson’s 
Bay  Company,  which  has  been  long  established,  stands  on  an  island  in 
the  centre  of  the  lake,  mid-way  between  its  extremities.  The  rocks  on 
the  shores  of  the  lake  consist  of  the  prevailing  hornblende-gi’anite, 
which  is  all  red  except  on  an  island  near  the  northern  extremity, 
where  it  is  grey,  and  dykes  of  diabase,  which  were  observed  in  three 
places,  all  rumiing  nearly  jjarallel  with  its  greater  length. 

A  canoe-route,  following  a  chain  of  lakes  with  a  general  southward 
course,  leaves  a  bay  on  the  west  side  of  Pogamasing  Lake,  two  miles 
from  its  southern  extremity.  The  first  lake  of  this  chain,  four  miles 
and  a  half  long,  was  named  Kennedy  Lake  in  honour  of  Mr.  T.  J. 
Kennedy,  C.  E.,  of  Pogamasing.  Prom  it  the  Mogo  River  flows  south, 
and  just  below  the  lake  is  joined  by  a  stream  from  another  chain 
of  lakes,  which  we  also  explored,  leading  from  the  southern  extremity 
of  Pogamasing  Lake.  After  passing  through  three  other  lakes.  Blue 
AVater  Lake,  in  the  new  township  of  Craig,  is  reached.  A  rapid  and 
crooked  river  of  the  same  name  leaves  the  east  side  of  this  lake  and 
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discharges  its  waters  into  Spaui.sh  River,  only  two  miles  and  a  half 
distant.  The  rocks  along  both  of  the  above  chains  of  lakes  consist  of  Rocks, 
red  hornblende-granite,  except  at  two  miles  south  of  the  outlet  of  Iven- 
nedy  Lake,  where  a  band  of  green  crystalline  schist  with  a  south-west 
strike  crosses  one  of  the  lakes.  Blue  ater  River,  tlu'ough  its  whole 
course.  Hows  upon  a  band  of  dioritic  and  grey  wacke  schists,  which  foim 
a  westward  spur  of  the  Straight  Lake  Huronian  oufliei',  t(j  be  more 
fully  described  further  on. 

Geology  of  Spanish  River. 

As  already  stated,  Spanish  River  was  surveyed  topographically.  Extent  of  new 
as  well  as  geologically,  from  a  point  a  few  miles  aboxe  the  ciossing 
of  the  Canadian  Pacific  Railway,  north  of  Pogamasing  station,  to  the 
township  of  Hyman,  where  I  connected  my  work  with  the  township 
survey  ;  and  below  this  the  surveys  of  IMr.  Murray  and  the  Crown 
Lands  Department  are  continuous,  so  that  henceforward  it  was  not  neces¬ 
sary  to  do  any  more  topographical  woik,  and  attention  was  given 
entirely  to  the  geology.  The  rocks  found  along  the  river  and  by  explo¬ 
ration  on  either  side  have  been  already  referred  to  in  the  general 
geological  description  of  the  district,  but  for  the  sake  of  convenience 
of  reference  and  for  practical  purposes  further  details  of  the  geology  (Geological 
of  this  stream  will  now  be  given.  As  in  other  parts  of  this  report  the 
distances  stated  will  be  understood  to  be  measured  in  straight  lines, 
and  the  bearings  will  all  be  by  the  compass. 

From  the  crossing  of  the  Canadian  Pacific  Railway  downward,  the 
rocks  all  along  the  liver  consist  of  the  prevailing  reddish  hornblende-  Reddish  horn- 
granite  of  the  surrounding  country,  which  has  a  medium  texture,  -  s  n  < 
until  we  arrive  at  a  point  six  miles  and  a-half  from  Pogamasmg  station, 
or  just  below  the  junction  of  a  brook  from  the  east,  where  a  narrow 
band  of  distinctly  foliated  red  and  grey  gneiss  crosses  the  river.  Its  Band  of  gneiss 
general  dip  is  south  at  an  angle  of  60°.  This  is  in  the  run  of  a  wider 
belt  of  gneiss  which  crosses  the  railway  one  mile  to  the  eastward  be¬ 
tween  mile-boards  491  and  492.  The  sSine  belt  continues  to  widen  to 
the  eastward  and  on  the  canoe-route  between  Bannerman  and  Onaping 
Lakes  it  has  a  breadth  of  about  three  miles. 

In  the  opposite  direction,  at  two  miles  and  a-half  west  of  this  occur¬ 
rence  of  gneiss  on  the  Spanish  River,  green  schist,  striking  south-west.  Green  schist, 
with  the  red  hornblende-granite  on  either  side  of  it,  was  found  on  one 
of  the  lakes  of  the  chain  running  northward  from  Blue  M  ater  Lake.  In 
the  township  of  Craig  the  river  enters  at  right  angles  upon  a  spur  of 
the  Straight  Lake  Huronian  outlier  in  the  4th  lot  of  the  Vth  concession. 

Blue  Water  River,  from  the  lake  of  the  same  name,  two  miles  and 
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a-half  to  the  westward  in  Craig,  falls  in  at  the  north  end  of  lot  3,  con¬ 
cession  lY. 

The  rocks  of  this  spur  are  well  exposed  on  the  burnt  hills  on  the 
east  side  of  the  river,  opposite  the  mouth  of  this  branch.  They  consist 
principally  of  schistose  greywacke,  mingled  with  massive  and  schistose 
greenstone.  The  greenstone  occurs  both  in  broken  dyke-like  forms, 
running  in  dilierent  directions,  and  more  abundantly  as  irregular 
masses  of  all  sizes,  which  have  somewhat  rounded  borders.  In  the 
latter  case  the  greenstone  is  serrated  at  the  contact,  the  indentations 
corresponding  with  the  abutting  ends  of  the  alternating  hard  and  soft 
layers  of  the  greywacke  and  taking  the  same  direction  as  the  latter,  as 
if  they  had  influenced  the  greenstone  when  it  was  in  a  soft  state.  The 
hard  layers  in  the  greywacke  consist  of  fine  grained  to  vitreous  quartz¬ 
ite  and  vary  from  a  fraction  of  an  inch  to  several  inches  in  thickness. 
The  sti’ike  of  the  schist  is  N.  75°  E.  and  the  dip  northward  at  angles 
of  70°  to  80°.  On  mining  location  E,  at  this  locality,  a  belt  of  the 
schistose  greywacke,  which  weathers  to  a  reddish  brown  colour,  is 
strongly  impregnated  with  pyrrhotite  and  pyrite,  the  proportion  of 
these  sulphides  in  some  i^laces  being  suflicient  to  constitute  a  self- 
I’oasting  ore.  ISio  analysis  of  this  ore  has  been  made  by  the  chemist  of 
the  burvey,  but  it  is  reported  to  contain  a  promising  quantity  of  nickel. 

This  spur  of  Huronian  rocks  was  ti’aced  westward  up  the  whole 
length  of  Blue  Y  ater  River,  but  not  beyond  the  lake  of  the  same  name. 
However,  on  the  meridian  line  six  miles  west\vard  of  the  west  town¬ 
line  of  Craig,  the  late  Mr.  Salter,  P.L.S.,  indicated  the  occurrence  of 
quartzite  in  the  strike  of  this  belt  (Y  .  by  S.),  and  it  is  not  improbable 
that  it  reappears  there  and  may  continue  a  considerable  distance  to 
the  westward.  Hickeliferous  pyrrhotite  was  discovered  and  several 
mining  locations  were  taken  up  along  the  Blue  Y’^ater  River  subse¬ 
quent  to  our  survey  of  Sj^anish  River  and  the  exploration  of  Blue 
Y  ater  Lake  and  River  by  the  late  Mr.  Francklyn,  who  was  a  member 
of  the  party. 

About  a  mile  and  a-half  l^elow  the  Blue  YMter  branch,  on  lot  2,  con. 
Ill,  the  red  hornblende-granite  is  again  exposed  and  continues  for  four 
miles  along  the  river  with  the  exception  of  two  exposures  of  greenstone, 
one  of  which  is  op2DOsite  the  mouth  of  Onaping  Creek.  Greywacke- 
conglomerate  makes  its  ajDpearance  at  the  above  distance  and  the  same 
rock  is  again  seen  half  a-mile  further  down,  where  it  is  jiartly  of  a 
massive  form  and  partly  schistose.  In  some  parts  the  rock  is  full  of 
rounded  pebbles  of  grey  quartz-syenite.  The  strike  is  S.  35°  Yv  At 
half  a-mile  and  again  at  one  mile  below  this  the  east  bank  of  the  river 
consists  of  reddish  grey  hornblende  granite,  flanked  on  the  west  by 
soft  greenish  schist  with  a  little  dolomite.  Coarse  gneissoid  schist 
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with  included  boulders  makes  its  appearance  at  an  eastward  bend 
of  the  river  a  mile  and  a  quarter  above  The  Elbow.  It  strikes  fe.  60 
W.  and  dips  to  the  south-eastward  at  an  angle  of  70°  under  the  red 
hornblende-granite. 

Just  at  The  Elbow  a  narrow  tongue  of  grey  schistose  grey  wacke  extends  Rocks  at  The 

.  i-i-i  -1  blbow. 

south-eastward  into  the  hornblende-granite,  which  is  here  ot  a  greyisli 

colour.  A  short  distance  northward  of  the  river,  about  a  mile  below  The 
Elbow,  there  is  a  bluff  of  bedded  trappean  rock  resembling  diorite,  largely 
mixed  with  impure  dolomite  which  weathers  to  a  reddish  brown  colour,  impiue 
The  bedding  is  vertical  and  strikes  north-west  and  south-east.  Two 
of  the  five  portages  above  mentioned,  occur  close  together  at  a  mile  and 
a-half  below  The  Elbow.  At  the  upper  one  the  prevailing  red  horn¬ 
blende-granite  holds  streaks  of  green  schist  and  some  small  veins  of  a 
pure  looking  magnetite.  Crystalline  greenstone,  supposed  to  belong  to  Magnetite, 
a  dyke,  running  north-westward,  appears  in  the  bed  of  the  river  at  the 
lowermost  of  these  portages.  Agnes  River  falls  in  from  the  northward 
thi’ee  miles  below  The  Elbow,  or  immediately  opposite  the  head  of  the 
fifth  portage.  Opposite  the  foot  of  this  portage  there  is  a  dyke  of  Large  dyke, 
medium  grained  grey  olivine  diabase,  240  feet  in  width,  running  N. 

40°  Referring  to  a  sample  of  this  rock.  Professor  G.  H.  illiams 

says  :  “The  microscope  shows  this  specimen  to  be  a  fresh  aggregate  of 
olivine,  reddish  augite,  plagioclase  and  ilmenite,  with  accessory  apatite, 
and  biotite.  Its  diabase  or  ophitic  structure  is  very  typical.” — (See 
fuller  description  in  Appendix  I.)  The  dyke  is  exposed  along  the 

northern  margin  of  the  river.  Above  it  rises  a  bank  of  boulders,  200  Bank  of 

°  •  boulders  200 

feet  high,  mixed  with  some  gravel  and  earth,  and  forming  a  conspicuous  high. 

feature  in  the  valley.  From  its  brink  a  level  gravelly  plain,  oil  which 

the  forest  has  been  completely  burnt,  extends  for  more  than  a  mile  to 

the  north-westward  or  to  a  large  brook  from  that  quarter  which  falls 

into  the  main  stream  a  mile  and  a-quarter  below  Agnes  River.  A 

mile  below  the  latter,  a  brook  comes  in  from  the  southward  and  near 

it,  patches  of  dolomite  occur  in  the  red  hornlilende-granite.  Dolomite. 

Below  these  affluents,  the  Spanish  River  resumes  its  southerly 
course  and  the  reddish  hornblende-granite  is  exposed  almost  everywhere 
in  the  banks  for  a  distance  of  seventeen  miles  or  to  the  foot  of  a  straight  Granite  for 
south-south-easterly  stretch  two  miles  long.  The  est  Branch  joins  the  wggt  Branch, 
main  river  two  miles  above  the  head  of  this  stretch.  Its  upward  course 
is  about  west  for  the  first  four'  miles,  above  which  it  turns  northward  and 
at  one  part  it  is  said  to  come  within  about  six  miles  of  Blue  ater 
Lake.  Half-a-mile  up  this  stream  a  rock  consisting  of  a  mixture  of 
green  schist  and  fragments  of  granite  was  met  with.  At  the  bend 
four  miles  up  there  was  found  a  fine-grained  “  pinkish  to  brownish 
crypto-crystalline  banded  rock,  which  might  be  macroscopically  described 
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as  a  banded  jasper  or  felsite.  The  microscope  shows  that  it  is  a  clastic 
rock  consisting  mostly  of  quartz  which  has  been  almost  wholly  re¬ 
crystallized  under  the  influence  of  intense  pressure  and  that  it  has 
thus  had  the  jiarallel  structure  developed  in  it  by  an  elongation  of  its 
grains  in  one  direction  that  is  commonly  known  as  “stretched.”  (See 
Professor  illiams’  description  of  specimen  36  in  Appendix  I.)  Salter’s 
first  meridian  west  of  his  principal  one  passes  through  this  locality,, 
which  corresponds  with  the  north-west  corner  of  township  111,  and  on 
the  map  of  this  survey  quartzite  is  here  indicated.  It  probably  belongs 
to  a  band  of  Huronian  rocks  which  does  not  extend  cpiite  so  far  east 
as.  Spanish  River. 

A  mile  below  the  long  straight  stretch  of  the  river  above  referred  to, 
and  at  a  short  distance  back  from  the  west  bank,  a  bluff  was  found 
consisting  of  a  coarsely  crystalline  blackish  and  greyish  dioritic  rock, 
apparently  the  side  of  a  dyke.  The  next  rock  to  be  seen  is  at  one  mile 
further  on,  and  consists  of  white  and  light  yellowish-grey  quartzite, 
dipping  S.  40°  E.  <;  70°.  A  similar  rock,  with  a  bluff  of  greenstone 
rising  above  it,  occurs  three-quarters  of  a  mile  further  down  and  dips 
N.  50°  A\  .  60°.  This  is  a  mile  and  a-half  above  the  south-western 

bend,  below  which  the  river  turns  at  right  angles  and  flows  eastward 
as  far  as  the  township  of  Drury.  At  the  bend  itself  there  is  a  coarsely 
crystalline  hornblende  rock  with  pitted  surfaces.  Three  miles  and 
a-half  below  the  bend  the  western  town-line  of  Baldwin  crosses  the 
river  and  in  that  distance  grey  quartzites  and  greywackes  are  exposed, 
the  strike  varying  from  east  to  north-east  with  high  angles  of  dip. 
A  quarter  of  a  mile  above  the  town-line  of  Baldwin,  two  masses  of  green¬ 
stone  occur  in  the  quartzite,  but  both  appear  to  be  small.  From  the 
west  town-line  of  Baldwin  for  the  next  two  miles  eastward,  or  across 
lots  12  to  9,  inclusive,  in  concessions  V  and  VI  of  that  township,  the 
rocks  consist  of  grey  and  greenish-grey  greywackes  and  greywacke- 
schists,  the  strike  being  from  N.  60°  to  65°  E.  and  the  dip  nearly 
vertical. 

In  crossing  lot  8,  concession  A  I  (Baldwin),  the  river,  for  a  quarter  of 
a  mile,  contracts  to  a  narrow  gorge  with  a  fall  of  fifteen  feet.  At  the 
upjier  end  of  this  gorge  the  rock  is  a  glossy  greywacke  schist,  running 
N.  72°  E.  and  at  the  lower  end  it  is  a  dai'k  grey  clay-slate,  running 
iST.  77°  E.  <  90°.  From  lot  7  to  lot  5,  concession  VI,  the  rock  is  a 
fine-grained  grey  slaty  sandstone  running  IST.  72°  E.  <(  90°.  On  lot 
4  of  the  same  concession,  a  glossy  black  slate  occurs  on  the  south  side 
opposite  an  island  in  the  river.  A  grey  glossy  ligniform  schist  striking 
iST.  75°  E.  <(  90°  is  exposed  for  some  distance  along  the  river  on  lot  2, 
near  the  fopt  of  a  large  island.  On  lot  1,  concession  VI,  just  below 
this  large  island,  the  rocks  in  the  bed  of  the  river  consist  of  fine-grained 
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pink  quartzite,  in  thin  layers,  interstratihecl  with  rough-surface <1  black 

slate,  dipping  southward  at  a  high  angle,  while  at  a  greatei-  elevation 

there  is  exposed  a  heavy  band  of  dark  green  mica-schist  forming  the  Mica  schist. 

top  of  a  long  ridge. 

A  traverse  was  made  across  the  township  of  Hyman  along  its 
western  town-line  and  the  rocks  were  found  to  he  as  follows  ;  In  the 
southern  half  of  concession  I,  they  are  light  coloureti  (juartzites  and 
silicious  greywackes,  while  in  the  northern  half  a  bluish  grey  slaty 
greywacke  prevails.  At  one  place  this  contains  a  hand  of  gai  netiteHuis 
hornblende  biotite  “  augen  ”  gneiss,  which,  although  a  normal  rock  of  (ineiss. 
that  name,  evidently  forms  a  part  of  the  ciuartzite  and  greywacke  series 
ill  which  it  is  incorporated.  The  geological  relations  and  microscopical 
character  of  this  rock  indicate  clearly  that  it  has  been  metamorphosed 
out  of  some  clastic  whose  composition  has  Vieen  favourable  to  the 
change  under  the  conditions  to  which  it  has  been  subjected.  Tt  cor¬ 
responds  with  No.  34  of  Professor  Williams’  list  in  Appendix  I  {q.  v.). 

In  the  southern  part  of  concession  II,  a  green  glistening  schist  with 
rounded  concretions  was  met  with,  followed  near  the  middle  of  the 
same  concession  by  a  flaggy  grey  ribboned  quartzite.  A  short  distance 
north  of  the  post  between  concessions  II  and  III  the  town-line  passes 
over  a  hill  of  light  grey  quartzite.  A  greenstone  dyke  running  S.  78°  Quartzites. 

W.  was  met  with  in  the  southern  part  of  concession  I  A.  This  was 
followed  at  a  short  distance  northward  by  a  hill  of  slaty  quartzite  and 
in  the  middle  of  this  concession  by  another  hill  of  a  more  solid  variety 
of  the  same  rock,  running  N.  85°  W.,  with  a  nearly  vertical  dip.  Dark 
grey  silicious  greywackes  were  found  in  concessions  V  and  \  I. 

Boulders  of  red  hornblende-granite  became  more  abundant  before  Hornblende 

II-  1111  granite. 

reaching  the  north-west  corner  post  of  Hyman  and  this  rock  had  been 
ascertained  to  occur  in  situ  a  short  distance  further  north  in  the  course 
of  a  traverse  which  had  been  made  by  the  writer,  eastward  from  the 
junction  of  the  West  Branch  with  the  main  Spanish  Kiver. 

Another  traverse  was  made  to  the  south  of  the  Spanish  River  along  Traverse  south 
the  town-line  between  Baldwin  and  Nairn,  which  is  a  continuation  of  j^iver. 
the  line  just  described.  On  leaving  the  river  in  this  direction  a  ridge 
of  close-grained  diorite  was  found  to  run  south-westward  across  the 
middle  of  concession  A’^I.  This  is  followed  by  greenish-grey  felsitic 
([uartzite  or  greywacke  in  the  southern  part  of  the  same  concession. 

White  quartzite  was  met  with  across  the  whole  of  concession  V  and 
into  concession  IV,  and  from  our  examinations  elsewhere,  ([uaidz- 
ites  appear  to  extend  to  the  Spanish  Riv'er  on  the  opposite  side  of  the 
Great  Bend. 

Continuing'  down  Spanish  River  from  the  intersection  of  this  town-  Rocks  of 

.  •  ■  1  1  ii  j.  Spanish 

ship  boundary,  dark  grey  diabase  is  met  with  at  the  south-east  corner  River. 
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of  lot  12,  con.  I,  of  Hyman.  This  exposure  is  on  the  north-west  side 
of  a  mass  which  appears  to  be  more  than  a  mile  in  length  in  a  north¬ 
easterly  direction.  At  the  narrows  of  the  river  on  the  east  side  of 
the  same  lot  there  is  a  coarse  grey  glistening  schist  and  a  small  quan¬ 
tity  of  a  dark  greenstone.  Below  the  narrows  on  the  next  lot  (11  in 
the  1st  con.)  a  glossy  dark  bluish  grey  schist  and  a  slaty  greywacke 
strike  north-east  along  the  flank  of  the  above-mentioned  diabase  mass. 
A  flne-grained  hornblende  rock  also  occurs  at  this  locality.  Close  by, 
where  the  line  between  lots  1 0  and  1 1  intersects  the  north  bank  of  the 
river,  quartzite  occurs,  dipjaing  south  at  an  angle  of  55°.  In  the 
north-west  part  of  lot  9,  con.  I,  a  dyke  of  gabbro,  70  feet  wide,  crosses 
the  rivei'  with  a  north-west  course. 

Where  the  river  enters  the  north-west  corner  of  lot  8,  con.  I,  tliere 
is  a  portage  on  the  north  side  j^ast  a  chute  with  a  fall  of  15  feet. 
Here  there  is  an  extensive  exposure  of  rather  fine-grained  silver-gi'ey 
mica  schist,  with  crystals  of  staurolite  thickly  scattered  over  the 
cleavage  surfaces.  In  the  middle  of  lot  5,  con.  II  of  the  same  town¬ 
ship  (Hyman),  the  river  passes  through  a  rocky  canon,  or  narrows,  with 
grey  schist  on  the  northern  side  and  the  northern  flank  of  a  ridge  of 
flne-grained  splintery  greenstone  running  N.  7  0°  E.  on  the  southern. 
At  a  rapid  in  the  north  half  of  lot  3  con.  II,  a  bluish-grey  satiny 
schist  strikes  due  north  and  south,  the  dip  being  east  at  an  angle  of 
45°.  This  sudden  change  in  the  strike  is  accompanied  by  an  equally 
sudden  turn  in  the  course  of  the  river. 

Kettle  Fall,  with  a  descent  of  20  feet,  is  on  lot  2,  con.  II  (Hyman). 
The  rocks  here  are  grey  and  satiny  schists  with  a  three-feet  band  of 
of  nearly  black  horneblende  schist,  all  striking  N.  76°  'E.  with  a 
southerly  dip  of  75°  There  is  a  vein  of  hyaline  quartz  varying  from 
3  to  5  feet  in  thickness  at  this  place,  but  no  other  mineral  or  ore  was 
observed  in  it.  Immediately  below  Kettle  Fall  the  schists  are 
disturbed,  but  at  a  short  distance  on  they  have  a  general  dip 
to  the  west  at  an  angle  of  70°.  The  next  portage  is  on  the  right 
side  of  the  river,  on  the  line  between  lots  2  and  1,  con.  I  (Hyman)  and 
opposite  the  west  end  of  an  island.  Here  the  rock  is  a  glossy  grey 
flnely-arenaceous  schist,  nearly  on  edge  and  striking  K.  85°  W.  A 
grey  glistening  schist,  standing  vertically  and  striking  K.  75°  E.,  occurs 
at  the  fall  on  the  south  side  of  the  island  which  has  just  been  referred 
to.  Kickeliferous  pyrrhotite  has  been  found  in  promising  quantity  on 
the  southern  side  of  a  mass  of  greenstone  on  the  north-east  quarter  of 
lot  3,  con.  I,  Hyman. 

The  Spanish  River  enters  the  township  of  Drury  in  lot  12,  con.  I, 
and  a  hill  of  dark-coloured  greenstone  occurs  on  the  south  side  of 
the  stream  on  the  same  lot.  A  soft  Ifluish-grey  schist  striking  east- 
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ward  with  the  course  of  the  river  is  found  on  the  next  lot,  11,  con.  1, 

and  on  the  north-east  corner  of  lot  9,  con.  I,  there  is  glossy  green  schist  (Jreen  schist. 

but  without  strong  cleavage.  (In  the  south-east  corner  of  the  same 

lot  a  rather  finely  crystalline  grey  diorite  hn-ms  a  small  hill  between 

the  river  and  the  Canadian  Pacific  Railway  which  passes  within  a  few 

hundred  yards  of  the  stream. 

From  this  lot  the  river  enters  the  township  of  Lome,  and  from  Lome, 
the  last-mentioned  locality  a  soft  greyish-green  glistening  schist  con-  Green  schi.st. 
tinues  for  a  mile  down  the  stream.  The  next  rock  met  with  is  in  the 
southern  part  of  lot  11,  con.  VI  of  Lome,  and  consists  of  what  ap])ears 
to  be  a  fine  grained,  greenish-grey  silicious  felsite  with  sjjots  and 
threads  of  grass-green  and  pink  colours.  It  does  not  exhibit  any 
cleavage  or  bedding.  A  knob  of  t()ugh  splintery  grey  diorite  occurs 
on  the  south  end  of  lot  12,  con.  VI. 

The  river  now  passes  into  the  township  of  Nairn.  At  a  consider-  Naim, 
able  fall  on  lot  1,  con.  V  of  this  township,  a  dark,  almost  black,  clay-  Daik  clay- 
slate  is  largely  exposed.  It  strikes  S.  80°  .,  and  dips  southward  at 

an  angle  of  4.5°.  A  small  hard  black  dyke  was  obsein  ed  cutting 
these  slates  at  the  foot  of  the  portage,  which  is  on  the  south-east  side 
of  the  river. 

A  distinct  moraine,  composed  of  boulders,  cobble-stones  and  gravel,  iMoraine. 
and  causing  a  short  steep  rapid,  crosses  the  river  on  lot  4,  con.  V  of 
this  township  (Nairn).  Its  general  course  is  about  at  right  angles  to 
that  of  the  glacial  strife,  which  are  distinctly  seen  a  short  distance  Striae, 
above  and  below,  bearing  S.  60°  W.  On  lot  5,  con.  V,  half  a  mile 
below  the  intersection  of  the  moraine,  the  stria?  run  under  an  over- 
hano'ing  rock  on  the  north-west  side  of  the  river,  grooving  both  the  Ice-grooved 
wall  and  roof.  A  greenstone  area,  rising  in  some  parts  into  compara-  Greenstone 
tively  high  bare  hills,  extends  along  the  north-west  side  of  the  river  area, 
from  lot  6,  con.  V,  to  lot  11,  con.  Ill,  a  distance  of  three  miles.  The 
glacial  groovings  are  very  conspicuously  displayed  along  the  south¬ 
eastern  flank  of  the  greenstone  on  lot  6,  con.  IV.  On  lot  8,  con.  Ill, 
the  greenstone  is  associated  with  hard  green  schist,  the  cleavage 
of  which  runs  east  and  west.  A  grey  hydro-mica  schist,  running  south-  Schists, 
west  occurs  where  the  Canadian  Pacific  Railway  crosses  the  river  in  the 
centre  of  lot  11,  con.  II.  In  the  south-west  corner  of  Nairn  the  river 
makes  a  double  or  reversed  curve  like  the  letter  S,  in  crossing  a  green¬ 
stone  area,  one  portion  of  which  is  soft  and  another  hard. 

The  Spanish  River  now  crosses  the  north-west  corner  of  the  town-  Foster, 
ship  of  Foster.  In  the  south-west  corner  of  lot  12,  con.  VI,  it  falls 
twenty-five  to  thirty  feet  over  a  strong  band  of  light  grey  quartzite.  Quartzite 
which  dips  due  south  at  an  angle  of  70°.  The  A^ermilion  River  joins 
the  Spanish  on  lot  12,  con.  A^,  just  below  this  fall,  and  as  this  brings 
3A 
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us  to  the  edge  of  the  sheet  the  latter  river  was  not  followed  any  further 
and  I  proceeded  to  examine  the  Vermilion  River.  The  late  Mr. 
Alexander  Murray  made  a  topographical  and  geological  survey  of  the 
Spanish  River  from  this  point  to  Lake  Huron,  as  well  as  to  a  point 
above  the  Great  Bend,  but  he  did  not  work  along  the  Vermilion. 

Onaping  Lake  and  River. 

Topograq)}iical  and  Geological  Description. 

Onaping  Lake  is  a  long,  narrow  and  straight  sheet  of  water,  rumiing 
about  due  north  and  south  (ast.)  and  having  an  elevation  of  1,417  feet 
above  the  sea,  as  determined  by  barometer.  Its  southern  extremity 
lies  east  a  few  degrees  south,  twelve  miles  from  Pogamasing  station 
and  north  a  few  degrees  east,  thirteen  miles  from  Cartier  station.  It 
has  a  total  length  of  about  twenty-six  miles.  In  the  lower  six  miles 
or  up  to  the  intersection  of  Proudfoot’s  east-and-west  line,  its  greatest 
breadth  is  a  mile  and  a  half,  but  north  of  that,  it  seldom  exceeds  half 
a  mile  and  most  of  it  is  not  over  a  quarter  of  a  mile.  It  has  two  out¬ 
lets.  The  smaller  one,  called  Onaping  Creek,  fi'om  its  most  south-west¬ 
erly  extremity,  flows  south-westward  and  falls  into  Spanish  River,  thir¬ 
teen  miles  below  Pogamasing  station.  The  larger  is  the  Onaping 
River  and  it  leaves  the  lake  four  miles  and  a  half  east-north-east 
of  the  first  outlet,  at  the  foot  of  a  bay  on  the  east  side. 

The  general  course  of  the  Onaping  River  is  south-south-east  and  it 
joins  the  Vermilion  one  mile  aliove  Larchwood  on  the  Canadian  Paci¬ 
fic  Railway,  or  twenty-four  miles  in  a  straight  line  from  its  head.  In 
the  first  four  miles,  the  course  is  south-east,  then  it  is  due  south  (ast.) 
to  within  four  miles  of  its  junction  with  the  Vermilion,  where  it  turns 
east  by  north  to  that  stream.  Besides  numerous  small  brooks  from 
both  sides,  it  receives  foui'  good  sized  branches  from  the  east,  the  first 
at  three  miles  from  the  outlet,  then  Michaud’s  River  at  six  miles,  next 
a  brook  at  one  mile  above  the  north  townline  of  Levack  and  lastly 
Kinniwaliik  River,  a  quarter  of  a  mile  north  of  the  southern  town-line 
of  the  same  township.  It  is  interrupted  by  numei'ous  rapids  and 
falls  all  along,  except  in  the  last  four  miles.  Onaping  Lake  is  most 
easily  reached  by  canoe  fi’om  the  Canadian  Pacific  Railway  at  Banner- 
man  Lake,  by  ascending  Onaping  Creek  and  some  small  lakes  parallel 
to  it,  the  distance  being  nine  miles. 

On  the  railway  about  a  quarter  of  a  mile  west  of  Bannerman  Lake 
there  is  a  confused  mixture  of  schists  and  dioritic  breccia  which  may 
be  on  a  line  of  disturbance  extending  south-westwai-d  from  the  south¬ 
ern  extremity  of  Onaping  Lake.  A  similar  mixture  is  crossed  on  the 
Creek  a  mile  and  a  half  north-east  of  the  railway,  beyond  which  green 
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schists  extend  to  a  short  distance  north  of  the  northern  town-line  of 
Moncrieff.  Gneiss  is  exposed  along  the  I'oute  in  places  for  the  next  (inei.ss. 
three  miles  northward  and  then  red  hornblende-gi'anite  and  gneiss 
to  Lower  Onaping  Lake.  A  spur  of  the  latter  rock  runs  north¬ 
east  across  the  lake  just  named,  but  Huronian  rocks  are  found  on  Huronian 
either  side  of  it  and  they  extend  to  the  foot  of  Onaping  Lake.  These 
rocks  here  form  an  isolated  basin  measuring  aljout  four  miles  north-east 
and  south-west  by  about  thi'ee  miles  north-west  and  south-east.  The 
principal  varieties  of  rocks  of  this  basin  or  outlier  consist  of  slate-con-  .Slate-cnnglo- 
glomerates  with  well  rounded  pebbles  and  l)oulders,  mostly  of  binary 
granite,  quartz,  quartzite  and  schists  and  coarse  arenaceous  or  grey-  other  rock.s. 
wacke  conglomerates,  together  with  some  pale  pink  quartzites  and 
bluish  and  greenish-grey  felsites,  argillites  and  slates.  On  an  islet 
one  mile  south-west  of  the  rapid  at  the  head  of  the  lake  there  is  a 
brecciated  mixture  of  dark  hard  slate,  diorite  and  (juartzite,  while  the  Brecciated 
rest  of  the  islet  consists  of  red  felspathic  quartzite,  half  altered  into  a 
fine  grained  binary  granite.  At  various  places  around  this  lake,  the 
matrix  and  finer  parts  of  the  greywacke-conglomerates  appear  t(j  be 

undergoing  alteration,  or  they  show  a  tendency  to  pass  into  a  granitoid  Alteration 
j.qqJj  hito  ffranite. 

The  basin  of  Onaping  Lake  appears  to  owe  its  origin  to  denuding  agen-  Origin  of 
cies  which  have  acted  on  a  north  and  south  dyke  or  set  of  dykes  of  green¬ 
stone,  cutting  the  hornblende-granite,  which,  with  some  gneissic  patches, 
is  the  country  rock  on  both  sides.  The  largest  of  these  patches  occurs  at 
the  wide  part  of  the  lake  studded  with  islands,  aljout  half  way  up. 

Portions  of  a  large  dyke,  running  north-north-eastward,  form  some  of  Large  dyke. 

the  points  and  islands  along  the  east  shore,  near  the  south  end,  and 

parallel  to  it  an  unusually  long  uninterrupted  view  may  be  obtained 

up  the  lake.  Northward  of  Proudfoot’s  line  sections  of  dykes  and 

patches  of  greenstone  adhering  to  the  granite  walls  may  be  seen  here 

and  there  all  along.  In  the  central  part  of  the  lake  a  nari’ow  bay,  on  Long  narrow 

the  west  side,  seven  miles  long,  runs  parallel  to  it,  separ  ated  by  a  high 

tongue  of  land  one  mile  wide.  Towards  the  north  end  two  nari'ow 

lakes,  par'allel  to  the  main  one  and  four-  miles  long,  occupy  a  position  on 

the  west  side  corresponding  with  this  Ijay.  Onaping  Lake  is  surrrrunded  Surrounding 

on  all  sides  by  hummocky  granite  hills,  which  are  comparati^•ely  low 

except  on  the  sides  of  the  narrow  bay  alrove  mentioned,  where  they  are 

three  or  four  hundi'ed  feet  high.  ^ 

Gneiss  occurs  on  the  shores  of  the  bay  out  of  which  Onaping  River  Geology  of 
flows,  but  from  the  outlet  for  a  mile  and  a-half  we  ci’oss  red  hoi  nblende- 
granite,  and  this  is  followed  by  six  miles  of  red  and  grey  gneiss.  Below 
this  the  rock  is  again  led  hornblende-granite  to  the  second  concession  Hornblende 
of  Levack.  But  about  the  middle  of  this  concession,  or  a  mile  and 
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a-quarter  above  the  mouth  of  the  Kinniwabik  River,  the  north-west 
hank  of  a  range  of  hills  from  the  north-east  comes  to  the  I'iver,  the 
rock  of  which  is  very  distinctly  banded  reddish-grey  gneiss,  which  is 
much  contorted  and  shows  numerous  small  dislocations,  but  the  general 
strike  is  S.  65°  W.  It  is  cut  by  irregular  straggling  dykes  of  green¬ 
stone,  full  of  angular  fi-agments  of  the  wall  rock.  A  dyke  only  two 
feet  and  a-half  broad  of  nearly  black  porphyry,  with  widely  scattered 
white  crystals  and  running  S.  55°  W.,  cuts  both  the  gneiss  and  the 
older  dykes.  Some  coarsely  crystalline  veins  of  felspar  which  occur 
here  hold  large  crystals  of  magnetite. 

The  whole  breadth  of  concession  I  of  Levack,  on  the  course  of  the 
river — upwards  of  a  mile — is  occupied  by  a  transverse  section  of  a  great 
belt  of  rather  coarsely  crystalline  grey  diabase,  which  we  have  traced 
from  the  north-east  corner  of  this  township,  south-westward  into  Trill, 
a  distance  of  about  eighteen  miles.  This  belt  is  widest  where  it  is 
crossed  by  the  Onaping  River,  and  gradually  diminishes  to  a  point  at 
either  extremity.  To  the  north-eastward  its  course  is  marked  by  a 
straight  valley,  down  which  the  lower  part  of  the  Kinniwabik  River 
hows,  but  between  the  Onaping  and  Windy  Lake  it  is  covered  by  a 
great  accumulation  of  sand,  gravel  and  boulder-earth,  forming  hills  in 
that  direction.  Windy  Lake  lies  about  mid-way  on  its  course  and, 
from  this  circumstance,  it  might  be  called,  for  distinction,  the  Windy 
Lake  belt.  The  south-eastern  boundaiy  of  this  belt  and  the  southern 
town-line  of  Levack  intersect  the  river  almost  together,  but  at  an  angle 
with  each  other.  Below  this  intersection  the  red  hornblende-granite 
continues  to  be  met  with  along  the  river  for  two  miles,  or  to  the  junc¬ 
tion  of  Windy  Creek,  below  which  the  river  enters  upon  the  belt  of 
dai’k  silicious  volcanic  breccia  and  its  underlying  quartzite  conglomer¬ 
ate.  The  falls  of  the  Onaping  River,  close  to  the  line  of  the  Canadian 
Pacific  Raihvay,  are  over  this  breccia.  Between  the  foot  of  the  falls 
and  the  junction  of  the  river  with  the  Vermilion,  there  are  a  few  ex¬ 
posures  of  a  coarse  black  slate,  with  large  grains  of  quartz,  overlying 
the  breccia.  The  gneiss  and  hornblende-granite,  above  described,  all 
along  the  Onaping  River,  are  cut  here  and  there  by  dykes  of  diabase, 
most  of  which  have  a  northerly  course. 

The  Straight  Lake  Huronian  Outlier. 

This  irregular  basin  of  the  upper  rocks  has  a  breadth  of  eight  miles 
on  the  line  of  the  Canadian  Pacific  Railway.  It  sends  a  spur  westward 
as  far  as  Blue  Water  Lake,  in  the  township  of  Craig,  and  a  longer  one 
south-westward  to  The  Elbow  of  Spanish  River.  These  have  already 
been  referred  to  in  connection  with  the  description  of  this  stream.  W e 
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propose  to  call  this  basin  the  8traight  Lake  outlier,  as  its  rocks  and  Xame. 
deposits  of  economic  niinei'als  are  already  best  known  in  connection 
with  this  lake  and  the  railway  station  of  the  same  name. 

The  rocks  within  it  consist  principally  of  grey wacke-schists,  (juai-tzites,  Locks  of  the 
quartzite  or  greywacke-conglomerates,  green  .schists,  hard  .sandstones, 
greenstones  and  some  dolomites.  In  addition  to  these,  black  slates 
occur  upon  the  western  side  of  the  first  hill  west  of  the  outlet  of  GeneAa 
Lake,  and  also,  to  a  small  extent,  close  to  the  outlet  itself.* 

The  eastern  lobe  of  the  outlier  surrounds  Geneva  Lake  and  is  alniost  (Jeneva  Lake, 
separated  from  the  I'est  of  the  basin.  The  Canadian  Pacific  Railway 
passes  the  outlet  of  this  lake  which  is  three  miles  north  of  Cartier 
station.  Coming  from  the  south-east,  on  the  line  of  the  railway,  dif- 
fei’ent  varieties  of  the  common  I'ed  hornblende-granite  of  the  district  aie 
found  to  extend  for  two  miles  and  a-quarter  beyond  Cartiei’,  but  here  the 
granite  becomes  mixed  with  coarse  breccia  and  conglomei'ate.  This  is  brec- 

followed  by  ash-grey  greywacke,  100  yards  in  width,  and  next  by  a  bed 
of  fifteen  feet  of  grey  to  dove-coloured  fine-grained  dolomite,  weather-  Dolomite, 
ing  dark  brown.  The  dolomite  strikes  N.  45  E.  and  the  bedding  is 
about  vertical.  It  is  followed  to  the  northward  by  coarse  felsitic  sand¬ 
stone  and  silicious  greywacke-conglomerate  or  breccia.  The  pebbles  Conglo- 
and  fragments  in  the  latter  weather  out  conspicuously  and  consist  of 
other  varieties  of  greywacke,  hornblende-granites  like  the  pievailing 
varieties  found  iyi  situ  in  this  region,  black  slate  and  black  and  white 
quartz.  The  strike  varies  from  IST.  30°  to  N.  60°  E.  These  rocks  con¬ 
tinue,  without  change,  for  half  a  mile  up  the  track  and  at  the  end  of 

that  distance  they  are  found  to  enclose  large  masses  or  small  areas  of  Lnclosed 

•y  .  .  .  1  •  -L.  ‘L-i  masses, 

the  greywacke,  partially  altered  into  fine-grained  granite  oi’  syenite  with 

all  the  outward  appearance  of  the  more  thoroughly  crystalline  varieties. 

The  rock  also  includes  considerable  masses  of  the  latter  and  ai'eas  oi' 

patches  of  boulders  of  it  crowded  together,  with  the  interstices  filled  liy  Patches  of 
^  ...  ,  .  ,  ,  1  j  1  i  !.•  /-I  boulders, 

crushed  or  broken  fragments  of  the  same  rock.  At  the  outlet  of  Geneva 

Lake  this  syenite  or  granitic  greyw^acke  includes  some  black  slate  and 

a  patch  of  impure  dolomite  thirty  feet  thick.  A  short  distance  noi  th- 

warcl  of  the  outlet  the  greywacke  becomes  more  argillaceous  and  shows 

lines  of  bedding  dipping  eastward  at  an  angle  of  45  ,  independent  of 

the  cleavage.  Greywacke-conglomeiate  forms  the  shores  of  the  outlet  Congloiuerate 
®  ^  ^  1  •  •  1  11  Wfst  sliort! 

arm  and  of  most  of  the  western  side  of  the  lake,  and  it  is  also  well  seen  of 

along  the  railway  track  in  the  same  vicinity. 

The  I’ocks  of  the  eastern  part  of  Geneva  Lake  consist  principally  of 

light  yellowish-grey  quartzite  containing  a  good  deal  of  felspathic  matter,  Quart/.ite. 

but  the  islands  in  the  mouth  of  the  large  bay  on  the  south-east  side 

■*These  are  probably  a  continuation  of  a  band  of  black  slates  near  Banner  man 
Lake  e.^amined  by  Dr.  Selwyn  in  188.3. 
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are  formed  of  grey  syenite,  and  an  islet  in  the  outlet  arm  is  composed  of 
the  same  rock.  A  mile  and  a-half  north-east  of  the  outlet  there  is  an 
islet  of  thinly  bedded  light  grey,  dove-coloured  and  whitish  dolomitp. 
striking  N.  35°  E.  and  dipping  to  the  westward  side  at  an  angle  of  80°. 
The  rock  is  compact  and  has  a  conchoidal  fracture,  but  it  is  traversed 
by  threads  of  quartz  which  prevent  it  from  taking  a  good  polish.  The 
same  dolomite  band  is  exposed  on  the  point  just  southward  of  the  above 
islet,  but  it  could  not  be  found  on  the  northern  side  of  the  lake  towards 
which  it  strikes. 

At  the  north  end  of  lot  1,  con.  I,  Moncrieff,  on  the  tote  road  at  a 
distance  of  two  miles  north-north-west  of  Cartier  station,  the  reddish 
hornblende-granite  of  the  surrounding  country  becomes  mixed  with 
green  cliorite,  having  a  dull  fracture,  enclosing  fragments  of  grey 
granite  and  all  mingled  confusedly  together  forming  a  coarse  breccia. 
On  the  west  side  of  this  is  a  massive  fine  grained  rock  having  the 
general  appearance  of  syenite  or  granite,  but  apparently  resulting 
from  the  alteration  of  massive  greywacke.  It  is  cut  by  numerous  thin 
veins  of  quartz  and  fine  grained  magnetite,  but  the  ore  did  not  exceed 
six  inches  in  thickness  in  any  of  the  veins  examined.  A  patch  of 
brown-weathering  dolomite,  five  or  six  feet  in  diameter,  was  observed 
in  this  rock.  The  hornblende-granite  extends  northward  nearly  to  the 
fourth  concession  of  Moncrietf. 

On  lot  4,  con.  Ill,  Moncriefi',  there  is  a  dyke  seventy-five  feet  wide 
and  running  a  little  east  of  north,  composed  of  greenish-grey  coarsely 
crystalline  diabase.  The  late  Mr.  Salter  mentions  trap-rock  as  occur- 
rina'  on  his  meridian  line  at  what  is  now  the  north-west  corner  of 
Moncrietf.  This  would  appeal’  to  be  in  the  run  of  the  above  dyke- 
The  junction  of  the  Laurentian  red  hornblende-granite,  on  the  south, 
with  the  greywacke  to  the  north  occurs  on  the  north  end  of  the  lot 
just  mentioned.  The  latter  lock  is  grey  and  spmewhat  thinly  bedded 
and  strikes  S.  75°  W.  The  tract  between  this  and  Bannerman  Lake 
is  occupied  by  massive  quartzite,  some  of  which  is  of  a  light  grassy 
green  colour.  At  the  west  end  of  Bannerman  Lake,  a  small  belt  of 
hornblende-schist  in  the  quartzite  shows  the  strike  to  be  S.  70°  W.  <j  90. 

The  breccia  or  volcanic  agglomerate  on  the  railway,  a  short  distance 
north-west  of  Bannerman  Lake,  has  been  referred  to  in  describing 
the  route  to  Onaping  Lake.  The  485th  mile-board  stands  on 
this  rock.  Half  a  mile  further  north-west  and  continuing  thence 
for  half  a  mile  on,  or  to  the  crossing  of  Onaping  Creek  by  the 
railway,  there  is  a  dark  blue  or  nearly  black  close-grained  rock, 
holding  long  thin  lenticular  pebbles  of  grey  quartzite.  The  strike 
is  S.  60°  W.  In  this  interval,  at  a  short  distance  north-east  of  the 
track,  there  is  a  ridge  of  coai’se  agglomerate.  Quarter  of  a  mile  west 
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of  Oiiaping  Creek,  greywacke  occurs,  striking  S.  65  .  Half  a-mile 

further,  in  the  same  direction,  a  dyke  of  tiluish-grey  crystalline  diabase,  l)iaba.se  dyke. 

about  100  feet  wide,  appears  and  it  continues  parallel  with  the  I'ailway 

track — about  W.  N.  W. —  for  a  (piarter  of  a  mile.  It  weathers 

brown  and  decomposes  at  the  joints  and  angles,  leaving  rounded 

or  boulder-like  masses.  This  brings  us  to  the  4^7th  mile-board. 

A  dyke,  which  may  be  a  continuation  of  the  last,  appears  half  a 

mile  further  on,  and  again  on  the  north  side  of  Straight  Lake  at  a 

short  distance  east  of  the  station  of  the  same  name.  From  the  above 

mile-board  to  this  station — about  two  miles  and  a-iiuarter  — the  country 

rock  consists  of  grey  slaty  greywacke  with  small  scales  of  light-coloured  Slaty  grey- 

mica  on  the  cleavage  planes,  which  dip  aliout  S.  20  .  <C  70  • 

Straight  Lake  station  is  neai'  the  commencement  of  the  hornblende- 
granite  and  gneiss  which  continue  thence  all  the  way  to  the  northern 
and  western  borders  of  the  sheet. 


General  Remarks  on  the  Rocks  of  the  District. 

It  will  be  seen  from  the  foregoing  report  and  from  Professor  Wil- 
liams  descriptions,  that  the  Huronian  rocks  of  the  Sudbury  district,  as  Huronian 
elsewhei'e,  are  largely  of  a  volcanic  nature.  Many  of  them  which  are  rod^''- 
stratified  and  even  distinctly  sedimentary,  may,  nevertheless,  have  been 
primarily  volcanic,  but  have  become  modified  by  the  action  of  water. 

They  have  probably  been  volcanic  ashes,  dust,  mud  or  other  ejecta-  Original  state, 
nienta  and  may  have  been  thrown  directly  into  the  sea,  as  there  was 
probably  little  land,  or  possibly  none  at  all,  at  that  stage  of  the  earth’s 
history.  Even  molten  matter  poured  into  the  sea  might  easily  break 
up  to  form  some  of  these  deposits,  or  if  in  sufficient  mass  it  might 
remain  nearly  intact  and  finally  cool  in  that  position,  afterwards  be¬ 
coming  covered  and  incorporated  in  the  sedimentary  strata.  The  dark 
silicious  breccia,  which,  with  a  thickness  of  several  thousand  feet,  runs 
from  the  township  of  Trill  nearly  to  Wahnajaita:'  Lake,  affords  positive 

proof  of  volcanic  action  with  explosive  violence,  on  a  large  scale.  This  Proof  of  yql- 
V  ,  ^  .  came  activity, 

rock  may,  however,  be  of  Lower  Cambrian  age. 

The  grevwackes  which  comstitute  the  most  abundant  class  of  rocks  of  (freywacke 
o  cisscriDBQ. 

the  Huronian  sei  ies  in  this  district  consist  of  granitic  debris,  more  or  less 

comminuted  ;  and,  out  of  the  same  materials,  by  the  modifying  action  of 
water,  a  considei'able  proportion  of  the  other  I'ocks  of  the  series  could 
have  been  and  probably  were  formed.  The  commonest  form  of  the 
greywacke  is  a  grey  or  ash-coloured  rock,  which  in  hand  specimens 
resembles  sandstone,  but  on  the  large  scale  it  seldom  shows  veiy  dis¬ 
tinct  bed-planes  and  is  genei'ally  massive  or  has  a  tendency  to 
■coarse  slaty  cleavage.  It  breaks  more  easily  than  quartzite  and  may 
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be  readily  bruised  or  sci-atched,  showing  that  a  considerable  proportion 
of  its  components  are  softer  than  quartz.  But  under  this  name  we 
may  include  several  varieties,  ranging  from  rocks  approaching  quartzites 
through  different  modifications,  like  sandstones,  to  others  approaching 
argillites.  At  other  times  the  rock  is  more  or  less  filled  with  pebbles 
or  broken  fragments,  or  both,  constituting  conglomerates  and  breccias. 
Occasionally  the  finer  materials  act  as  a  mere  filling  between  closely 
crowded  pebbles,  angulai’  fragments  or  boulders.  With  apparently 
similar  composition  and  texture,  the  rock  may  be  either  roughly  cleaved 
or  slaty,  or  it  may  be  amorphous.  Both  varieties  may  contain  pebbles 
or  fragments,  or  be  tolerably  free  from  them.  The  fragments,  from 
the  largest  to  the  smallest  size,  usually  consist  of  red  and  grey  aplite 
or  binary  granite,  and  the  matrix  appears  to  be  derived  from  the  same 
rock,  but  in  a  more  finely  comminuted  state.  Most  of  the  commoner 
varieties  may  be  regarded  as  composed  of  this  granite,  reduced  to  a 
veiy  finely  fragmental  condition,  but  with  a  considerable  proportion 
remaining  as  good  sized  grains  and  small  and  large  fragments. 

When  the  greywacke  becomes  fine  grained  and  slaty,  with  pebbles 
scattered  through  it,  the  rock  may  be  called  a  slate-conglomerate,  but 
the  late  Mr.  Alexander  Murray  sometimes  extended  this  term  also  to 
the  more  massive  varieties  containing  pebbles  and  broken  fragments, 
but  without  cleavage.  In  addition  to  granitic  pebbles,  the  slate-con¬ 
glomerates  often  contain  others  of  red  and  black  jaspei’  and  white 
quartz. 

The  greywackes  appear  to  be  susceptible  of  being  easily  restored  to 
crystallic  granite  again.  In  many  places  the  characters  and  conditions 
of  the  rock,  as  seen  on  the  large  scale,  and  also  when  examined  by  the 
microscope,  show  that  this  metamorphism  is  going  on.  U nder  different 
physical  conditions  and  variations  in  the  composition,  felsite,  granite 
and  gneiss  have  been  formed  out  of  it.  The  quartzites  and  clay-slates, 
alternate  with  each  other,  or  are  found  geographically  close  together 
and  they  appear  to  have  resulted  from  the  separation  and  arrangement 
of  the  constituents  of  greywacke  by  water,  the  grains  of  quartz,  with 
a  greater  or  less  mixture  of  those  of  felspar,  being  deposited  by  them" 
selves  to  form  the  (juartzites  and  the  finer  and  lighter  mud  being 
carried  further  on  to  foi'in  the  slates. 

The  quartzites  of  the  Huronian  system  may  be  regarded  as  the  more 
silicious  forms  of  the  same  rocks  or  those  varieties  which  have  been 
I’endered  comparatively  free  fi'om  the  felsitic  or  softei’  constituents  of 
greywackes.  It  is  worthy  of  remark  that  the  quarzites  which  form  so 
large  a  proportion  of  the  Huronian  rocks  along  the  north  shore  of  Lake 
Huron  and  thence  inland  as  far  as  the  Great  Bend  of  the  Spanish 
River  and  the  township  of  Broder  in  the  north-eastern  extension  of  the 
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belt,  diminish  greatly  in  volume  and  pass  into  greywaekes,  and  t’uitliei 
on,  into  clay-slates,  before  reaching  the  eastern  margin  of  the  sheet. 

It  would  be  noticed,  however,  from  the  descriptions  in  a  formei-  part 
of  this  report,  that  in  the  country  to  the  northward  of  Lake  Wahnapitie, 
the  quartzites  again  become  largely  developed.  As  a  general  rule  the 
different  subdivisions  of  the  Huronian  rocks  in  any  region,  do  not  ‘  ’ 

maintain  their  thickness  very  far  on  the  strike,  but  diminish  moi  e  oi 
less  rapidly  to  a  point,  their  places  being  at  the  same  time  tilled  by  a 
corresponding  thickening  of  the  members  on  either  side.  The  quaitz- 
ites  do  not  appear  to  form  an  exception  to  this  condition,  but  owing  to 
the  fact  that  they  withstand  denudation  better  than  the  majority  of  the 
rocks  associated  with  them,  they  become  more  conspicuous  in  propor¬ 
tion  to  their  volume  than  the  others,  and  their  relative  proportions  are 
therefore  apt  to  be  over-estimated. 

The  clay-slates  and  quai'tzites  are  generally  closely  associated  together.  Clay-slates, 
and  both  are  found  in  connection  with  the  greywaekes.  This  is  the 
case  in  the  country  between  the  Wahnapitie  and  Sturgeon  Rivers,  and 
the  same  thing  was  observed  along  Montreal  River  and  between  it  and 
Lake  Temagami.  These  slates  are  generally  drab  or  liluish-green,  or 
brownish  and  purplish.  They  are  sometimes  distinctly  banded  acioss 
the  cleavage-plans  ;  and  at  the  northein  outlet  of  Lake  Temagami, 
where  a  handsome  greenish  variety  occurs,  they  are  streaked  with 
iri’egular  and  interrupted  black  bars,  which  consist  of  hornblendic 
material.  This  variety  was  much  prized  by  the  ancient  Indians  as  an 
ornamental  stone  and  a  variety  of  articles  made  from  it  have  been 
found  in  many  places  in  the  Provinces  of  Ontario  and  Quebec  and  in 
several  of  the  Northern  States. 

As  already  stated,  the  trappean  rocks  of  the  district  consist  of  (1)  Greenstoiie.s, 
extensive  masses,  together  with  many  of  smaller  size,  incoipoiated 
with  the  other  Huronian  rocks  and  probably  contemporaneous  with 
them,  and  (2)  dykes  which  cut  through  all  the  members  of  the  series. 

The  following  are  the  three  principal  varieties  of  the  hrst  class.  W ithin 
the  area  of  the  first  division  shown  on  .the  sheet  there  are  nearly  fifty 
masses  of  highly  crystalline  diorite  of  a  medium  texture,  and  a  dark  J;/5forTte^'' 
green  or  greyish-green  colour,  characterized  by  the  presence  of 
disseminated  spots  and  crystals  of  ^lyrite  or  sometimes  of  pyrrhotite  or 
chalcopyrite.  These  masses  constitute  the  first  variety  and  they  ai  e 
generally,  but  not  always,  considerably  elongated  in  the  direction  of  Elongated, 
the  strike  of  the  adjoining  rocks.  They  measure  from  less  than  a- 
(\uarter  of  a  mile  to  about  eleven  miles  in  length.  The  strata  among 
which  they  are  included,  being  now  highly  inclined,  these  elongated  The  reabon. 
masses  may  represent  sections  of  what  were  originally  overflows  of  the 
molten  rock  upon  the  then  nearly  horizontal  surface,  while  those  having 
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more  compact  outlines  may  have  tilled  hollows  or  they  may  have  been 
early  intrusive  masses. 

These  greenstone  areas  are  not  marked  by  any  constant  topogi'aphical 
characters  by  which  they  may  be  recognized.  The  surface  of  the 
country  which  they  occupy  does  not  differ  from  that  of  most  other 
rocks,  except  in  a  few  cases.  These  areas  are  diversified  by  lakes  and 
streams,  much  in  the  same  manner  as  that  of  the  latter.  This  may  be 
due  to  the  fact  that  different  parts  of  the  same  masses  decompose 
differently  under  eroding  agencies,  some  poi'tions  yielding  readily, 
while  others  are  hard  and  resisting. 

The  second  variety  is  a  massive  grey  rock,  generally  more  coarsely 
crystalline  than  the  last,  and  always  appears  to  be  a  diabase  or  to  con¬ 
sist  pi'incipally  of  pyroxene  and  felspar.  In  this  the  above-mentioned 
sulphides  are  generally  more  spai'ingly  disseminated  than  in  the  first 
class.  There  are  two  principal  belts  of  this  rock,  both  of  them  cutting 
the  Laurentian  and  both  having  a  general  north-easterly  and  south¬ 
westerly  course.  One  of  them  runs  from  Whitson  Take  south-west¬ 
ward  into  the  township  of  Creighton.  It  has  a  breadth  of  about  one 
mile  and  a-half  in  the  middle  and  diminishes  regularly  towards  each 
end.  The  other  large  belt  of  this  variety  has  been  traced  fi'om  the 
north-east  portion  of  Levack  south-westward  across  Windy  Lake,  nearly 
to  Hyman,  a  distance  of  about  eighteen  miles.  It  is  upwards  of  a 
mile  wide  in  the  middle  and  runs  to  a  point  in  either  direction.  This 
has  already  been  referred  to  as  the  Windy  Lake  belt,  in  describing  the 
geology  of  the  Onaping  Rivei’.  A  third  belt,  about  five  miles  long, 
from  the  vicinity  of  Sagi-tchi-wai-a-ga-mog  Lake,  runs  south-westward 
into  Morgan. 

The  third  variety  is  a  more  or  less  slaty  greenish  diorite,  which  in 
places  becomes  bi’ecciated,  the  included  fragments  being  of  all  sizes,  from 
very  large  boulders  down  to  small  pebbles,  and  consisting  principally  of 
quartzites  and  granites  or  syenites.  The  diorite  belt  which  borders 
the  south-eastern  side  of  the  tongue  of  granite  and  gneiss  from  Garson 
to  Graham  belongs  to  this  class,  as  does  also  the  belt  in  the  Vth  and 
Vlth  concessions  of  Denison. 

There  is  also  a  very  coarsely  crystalline  dark  green  amphibolite  oi‘ 
homblende-rock,  examples  of  which  may  be  seen  on  lot  4,  concession  V, 
Blezard,  just  east  of  the  Stobie  mine  ;  along  the  north-west  side  of  the 
same  belt  in  the  Yth  concession  of  McKim  ;  near  the  McConnell  mine 
in  the  IVth  concession  of  Snidei',  and  again  at  the  south-west  bend  of 
the  Spanish  River. 

A  massive  quartziferous  hornblende-rock  or  diorite  is  not  uncommon 
in  the  Hurbnian  series  in  other  regions,  but  in  the  Sudbury  district  we 
have  what  may  be  a  form  of  this  rock,  modified  by  water — a  rock  which 


►-»  • 


6ELL.]  GENERAL  REMARKS  ON  THE  ROCKS  OF  THE  DISTRICT.  45  F 

may  be  called  a  stratified  quartz-diorite.  It  is  made  up  of  rather  thin 
beds,  the  lower  part  of  each  of  wliich  consists  of  a  layer  of  (juartz  grains^ 
the  coarser  being  at  the  bottom  and  the  finer  higher  up,  while  the  ujiper 
part  is  a  mixture  of  hornblende  and  felspar  debris. 

Reference  has  already  been  made  to  the  apparent  alteration  of  grey- 
wacke  into  granite  in  the  township  of  Moncrieff  and  arcmnd  Lower 
Lake  Onaping  and  also  as  to  the  jjassage  of  another  variety  of  grey- 
wacke  into  gneiss  in  the  township  of  Hyman.  8ome  of  the  gneiss  on 
lots  10  and  1 1  in  concession  III  of  Garson  bears  a  strong  resemblance  to 
the  latter  and  it  is  possible  that  much  of  the  gneiss  of  the  long  inliers 
of  the  contracted  portion  of  the  Huronian  belt  in  the  kSudbury  di.strict 
may  have  resulted  from  the  metamoi-phism  of  gi'eywacke. 

In  the  centre  of  the  township  of  McKim  a  belt  of  altei'ed  greywacke 
runs  from  the  Copper  Cliff  mine  and  smelting  works  north-eastward  to 
the  Vlth  concession.  Professor  Williams  describes  an  average  speci¬ 
men  of  this  rock  from  lot  6  concession  IV,  about  three-tjuarters  of  a  mile 
north  of  Sudbury,  as  a  pale  grey  compact  felsite,  and  its  comjaonents 
do  not  diffei'  from  those  of  unaltered  greywacke  except  that  they  have 
lost  their  clastic  appearance.  On  the  railway  track,  one  mile  north¬ 
west  of  Sudbury,  there  is  a  more  compact  and  silicious  variety  of  this 
I’ock,  which,  on  a  fresh  surface  exposed  in  a  cutting,  shows  bunches  or 
spots,  each  a  few  inches  in  diameter,  marked  by  long  scattered  imper¬ 
fect  crystals  of  black  hornblende.  At  a  short  distance  off  these  bunches 
have  the  appearance  of  foreign  inclusions,  but  on  closer  examination 
they  were  found  to  be  continuous  with  the  rest  of  the  rock.  On  lot  4, 
concession  VI  of  McKim,  about  a  mile  south  of  the  Stobie  mine,  whei’e 
this  belt  of  rock  is  pinching  out,  it  shows  a  distinct  gneissoid  structure, 
both  macroscopically  and  mici’oscopically.  In  some  places  near'  the 
south-eastern  margin  of  this  area  of  altered  greywacke,  there  is  a  rather 
fine-grained,  ash-coloured  rock,  which  might  be  called  an  altered  vol¬ 
canic  mud,  in  some  parts  of  which  white  grains  of  an  desine  are  dissem¬ 
inated.  Dr.  Selwyn  has  called  this  variety  “  rice-rock.”  Examples  of 
it  may  be  found  near  the  Canadian  Copper  Company’s  smelting  furnace, 
on  the  hill  north  of  Sudbiuy  and  again  on'lot  5,  concession  III  of  McKim. 
It  also  occurs  at  Lake  Panache. 

GENERAL  CHARACTER  OF  THE  HURONIAN  ROCKS  OF  THE  DISTRICT. 

The  descriptions  of  the  field  geology  of  the  district  in  the  foregoing- 
pages  and  those  of  Professor  Williams  of  the  microscopical  characters  of 
the  rocks  contained  in  Appendix  I,  show  that  the  Huronian  belt  in 
this  district  is  made  up  of  igneous  or  crystalline  masses,  metamorphic 
rocks  derived  both  from  these  and  from  sedimentary  strata,  together  with 
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unaltered  or  only  slightly  changed  elastics,  which  have  been  generally 
sedimentary,  but  with  some  exceptions. 

Notwithstanding  the  sedimentary  character  of  a  considsrable  pro¬ 
portion  of  these  rocks,  even  they  appear  to  have  been  nearly  all  derived 
directly  from  igneous  or  volcanic  products,  by  undergoing  a  greater  or 
less  modification  by  water.  Since  their  consolidation  they  have  been 
subjected  to  metamorphosing  influences,  and  have  been  more  or  less 
altered  according  to  the  different  local  conditions,  such  as  their  attitude, 
exposure  to  pressure,  shearing,  etc.,  as  well  as  their  own  inherent  sus¬ 
ceptibility  to  change.  They  may,  therefore,  as  a  class,  be  appropriately 
termed  pyroclastic.  The  primarily  volcanic,  as  well  as  the  derived 
rocks,  have  also  undergone  some  degree  of  change,  as,  for  example,  in 
the  case  of  the  volcanic  glass-breccia  above  referred  to,  (whether 
Huronian  or  a  little  newer)  where  the  pumice  has  been  completely 
silicified,  and  again  in  the  case  of  some  of  the  diorites,  which  were 
originally  massive,  but  in  which  a  textural  cliange  and  a  schistose 
cleavage  have  been  developed.  A.  careful  study  of  these  rocks,  both  in 
the  field  and  under  the  microscope,  in  connection  with  such  points  as 
the  above,  might  throw  mucli  light  on  various  questions  regarding  the 
metamorphism  of  rocks  in  general. 

Economic  Minerals. 

Xickel  and  Copper. — In  the  Sudbury  district  these  metals  are  so 
intimately  associated  as  to  make  it  necessary  to  describe  them  to¬ 
gether.  They  occur  as  mixtures  of  chalcopyrite  and  nickeliferous 
pyrrhotite.  In  some  instances  the  copper  is  in  larger  pi’oportion  than 
the  nickel,  but  in  perhaps  the  majority  of  cases  the  percentage  of 
nickel  predominates.  The  principal  occurrences  of  these  ores  yet 
known  are  indicated  on  the  accompanying  map,  from  which  it  will  be 
seen  that  they  are  always  associated  with  the  greenstones  and  also 
that  their  commonest  situation  is  at  the  contact  of  these  with  some 
other  rock,  especially  granite  or  gneiss.  These  mixed  ores  have  now 
been  found  over  an  area  extending  on  the  strike,  from  the  allace 
QYi  Lake  Huron,  north-eastward  to  the  noithein  shoie  of  Lake 
Wahnapitie  and  transversely  from  the  south-eastern  boundary  of  the 
H  uronian  belt  in  this  district  north-westward  to  the  western  part  of 
the  Straight  Lake  outlier,  beyond  the  Spanish  River. 

The  ores  are  always  found  in  intimate  association  with  the  green¬ 
stones,  and  in  addition  to  the  economic  occurrences,  these  rocks  always 
hold  specks,  crystals  and  often  small  patches  of  both  pyrrhotite  and 
chalcopyrite  disseminated  more  or  less  abundantly  throughout  their 
mass.  The  existence  of  nickel  in  the  sulphides  of  these  greenstones 
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was  tirst  ascertained  by  Dr.  T.  S.  Hunt  in  ISoB.  Mr.  Alexander  4 irst  di»- 
Murray,  assistant  provincial  geologist,  in  that  year  explored  Salters 
meridian  line,  running  northward  from  Whitetish  Lake  and  in  what 
is  now  the  township  of  Waters  he  found  a  “green  magnetic  trap,”  of 
which  he  says:*  “Specimens  of  this  trap  have  been  given  to  Mi'. 

Hunt  for  analysis  and  the  result  of  his  investigations  shows  that  it 
contains  magnetic  iron  ore  and  magnetic  iron  pyrites  generally  dissem¬ 
inated  through  the  rock,  the  foi-mer  in  very  small  grains  ;  titaniferous 
iron  was  found  associated  with  the  magnetic  ore,  and  a  small  quantity 
of  nickel  and  copper  with  the  pyrites.” 

Mr.  Murray  visited  the  Wallace  mine  in  1848  and  collected  sanqiles  Wallace  Mine 

„  ,  ,  ,  1  <<  in  184S. 

of  the  ore.  In  his  repoi’t  for  that  year  (page  44)  he  says  ;  VV  itli  a 

view  of  ascertaining  the  quality  of  the  nickeliferous  jiortion  of  the  ore, 
a  specimen  of  it,  as  tree  as  possible  from  the  copper  pyrites,  was  sub¬ 
mitted  to  analysis  by  Mr.  Hunt,  who  found  it  to  contain  8  •  26  per 
cent,  of  nickel  with  a  trace  of  cobalt  ;  but  as  nearly  two-fifths  of  the 
specimen  consisted  of  earthy  materials,  which  might  readily  be  separ¬ 
ated  by  dressing,  the  quantity  of  nickel  in  the  pure  ore  which  this 
would  represent  would  equal  nearly  14  per  cent.” 

In  the  Sudbury  district,  pyrrhotite  is  more  generally  diffused  and  Abundance  of 
.  ,,  •  1  pyrrhotite. 

nioi'e  abundant  than  in  any  other  known  region  of  Lanada  and  the  un¬ 
usual  richness  of  this  pyrrhotite  in  nickel,  as  compared  with  that  of 
other  parts  of  the  Dominion,  is  somewhat  remarkable.  The  latter  cir¬ 
cumstance  may  point  to  a  common  deep-seated  origin  of  the  accom¬ 
panying  greenstones,  whether  they  occur  at  the  surface  among  the 
Huronian  or  the  Laurentian  rocks. 

The  causes  which  brought  about  the  deposition  of  the  ore-bodies  in 
their  present  positions  and  the  mode  of  their  formation  are  not  vei'y 
manifest. 


It  has  been  already  stated  that  the  larger  ore-masses  are  found 
principally  at  the  junction  of  the  gr'eenstones  with  some  othei'  I'ock. 

But  there  is  also  another  circumstance  wdiich  appears  to  influence  the  Determining 
occurrence  or  localization  of  the  ores,  namely,  the  crossing  of  these  lines 
of  junction  by  lines  of  fracture  or  by  the  greenstone  dykes  which  cut 
all  the  rocks.  Some  of  the  greenstones  along  certain  lines  hold  abun¬ 
dance  of  angular  fragments  of  other  rocks,  especially  quartzites,  and 
this  brecciated  condition  appeal's  to  be  favourable  to  the  accumulation  of 
the  ore.  This  variety  of  the  rock  is  found  near  the  Dominion  or 
Blezard,  the  Stobie,  Copper  Clifl’,  Crean  and  Vermilion  mines. 

The  larger  ore-bodies  all  resemble  each  other  in  most  respects.  Forin  of  ore 
Their  general  outline  appears  to  be  appi'oxiniately  lenticular,  judging 


*  Report  of  Progress  of  the  Geological  Survey  for  1853-56,  page  180. 
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i^rom  the  surface  indications,  but  none  of  them  have  yet  been  sufficiently 
worked  to  prove  their  form,  in  depth.  Their  greatest  superficial  di¬ 
ameter  is  always  parallel  to  the  general  strike  of  the  enclosing  rocks. 
In  each  case  the  ore-mass  consists  of  a  brecciated  or  agglomerated  mix¬ 
ture  of  the  pyrrhotite  and  chalcopyrite  along  with  the  country  rock. 


Figure  1. 


This  figure  represents  a  specimen,  natural  size,  of  ore  from  the  Copper-cliff  Mine. 

The  shaded  portion  represents  diorite. 

“  white  “  “  chalcopyrite. 

“  hatched  “  “  pyrrhotite. 

The  included  fragments  of  the  latter  are  both  rounded  and  angular,  and 
vary  in  size  from  that  of  pebbles  to  large  boulders,  but  the  average  is 
a  few  inches  in  diameter.  Immense  blocks  or  “  horses  ”  also  occur  in 
the  midst  of  the  ore,  and  at  the  Stobie  mine  some  masses  of  the  country 
rock  run  through  the  deposit  in  the  form  of  thick  walls  or  partitions, 
both  transverse  to  and  parallel  with  the  general  strike.  Where  the 
stony  inclusions  are  widely  separated,  large  quantities  of  the  mixed 
sulphides  have  accumulated  between  them,  but  where  the  former  are 
closely  crowded  together  the  amount  of  ore  is  correspondingly  small. 
Besides  being  frequently  intimately  mixed  together  in  the  form  of  grams, 
the  two  sulphides  are  also  commonly  intermingled  as  spots  and  patches 
of  all  sizes.  "VV  hen  the  pyrrhotite  is  the  more  abundant  ore,  the  patches 
of  chalcopyrite  may  be  said  to  be  incorporated  in  it  and  vice  versa,  but 
the  two  interlock  or  ramify  with  each  other  so  intimately  that  it  is 
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impossible  to  separate  by  mechanical  means  even  tlie  coai’ser  iiortions 
for  metallurgical  treatment,  to  say  nothing  of  the  liner  mixtui-e  in 
the  form  of  grains 


Figuke  2. 


The  shaded  portion  represents  diorite. 

“  white  “  “  chalcopyrite. 

“  hatched  “  '  “  pyrrhotite. 


The  chalcopyrite  of  the  larger  patches  is  generally  nearly  pure,  but 
the  pyrrhotite  is  almost  always  mixed  with  a  considerable  percentage  impurities  in 
of  stony  matter  in  the  form  of  large  and  small  grains.  This  may  indi-  th®  Py*''' 
cate  that  the  former  has  been  segregated  out  of  the  mixture  by  some 
secondary  process  subsecpiently  to  the  general  deposition  of  the  mass. 

The  chalcopyrite  often  shows  a  tendency  to  run  in  the  form  of  branching 
strings  or  to  partially  surround  the  smaller  stony  inclusions.  In 
one  of  these  brecciated  ore-deposits  which  occurs  on  lot  3,  con.  V  of 
Levack,  the  spaces  between  the  greenstone  fragments  are  sometimes  Granitoid 
filled  partly  by  pyrrhotite  and  partly  by  light-coloured  crystalline  grani-  filling, 
toid  vein-matter.  This  circumstance  may  be  of  interest  in  connection 
with  questions  as  to  the  mode  in  which  the  spaces  between  the  rocky 
fragments  in  all  these  deposits  have  been  tilled  with  ore. 

The  general  character  of  the  deposits  seems  to  indicate  that  they  origin  of 
have  originated  primarily  from  a  state  of  fusion.  Their  intimate 
4 


50  p 


GEOLOGICAL  SUEVEY  OF  CANADA. 


association  with  greenstones,  which  are  of  igneous  origin,  would  show 
this,  as  AYell  as  the  fact  that  these  greenstones  themselves  fuse  at 


Figure  3. 


This  figure  represents  a  specimen,  §  natural  size,  of  ore  from  tne  Stobie  Mine. 
The  shaded  portion  represents  diorite. 

“  white  “  “  chalcopyrite. 

hatched  “  “  pyrrhotite. 
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about  the  same  temjierature  as  the  sulphides.  But  they  may  have 
been  subsequently  more  or  less  modified  by  other  agencies.  The  oc¬ 
currence  of  crystals  of  felspar,  quartz  and  apatite  in  some  of  the 
deposits,  and  of  laminated  iron  pyi'ites  in  one  place  in  the  Copper  Cliff 
mine  indicate  the  action  of  aqueous  solution. 

The  greenstone  wall-rocks  of  the  deposits,  as  well  as  the  included 
fragments  of  the  same  material,  are  generally  much  impregnated  with 
these  sulphides  in  the  form  of  isolated  globules  or  kernels,  usually  from 
the  size  of  peas  to  that  of  hazel  nuts,  besides  irregular  strings  and 
patches.  A  fresh  surface  of  the  rock  will  in  one  case  show  the  two 
sulphides  in  separate  spots  thickly  intermingled,  while  another  section 
may  show  the  spots  to  consist  entirely  of  the  one  or  the  other.  These 
disseminated  sulphides  exist  in  all  proportions  relatively  to  the  green¬ 
stone  matrix  until  they  replace  more  than  half  the  latter  and  con¬ 
stitute  a  self-roasting  ore.  To  the  south-west  of  the  Stobie  mine  in 
the  strike  of  the  piincipal  deposit  there,  smaller  ore-masses  are  found 
foi'  a  distance  of  more  than  a  mile,  and  these  are  connected  with  each 
other  by  a  ,  belt  of  somewhat  slaty  diorite  full  of  disseminated  ore  of 
thus  kind.  These  impregnations  have  not  been  found  in  the  clastic 
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rocks  adjoining  the  greenstones  at  any  of  the  (lej)osits,  wliile  their 
abundance  in  the  latter  rocks  goes  to  show  that  the  larger  or  more 
concentrated  deposits  have  also  had  an  igneous  origin  like  the  smallei- 
ones  enclosed  in  the  diorite. 

At  the  Vermilion  mine,  on  lot  6,  con.  lY,  Denison,  a  shaft  called  Copper. 

No.  1  had  been  sunk  in  diorite  to  a  depth  of  about  twenty  feet  on  a 

promising  vien  of  chalcopyrite.  On  exposure  to  the  weather,  the  ore 

is  remarkable  for  becoming  tarnished  of  a  deep  purplish  blue  colour  Blue  tarnish. 

like  that  of  bornite.  The  vein  occuis  in  diorite,  and  is  about  four  feet 

wide,  but  without  distinct  walls  or  any  veinstone  excejit  a  mixture  of 

the  country-rock.  The  upper  ten  feet  were  decomposed  to  a  loose 

gossan,  holding  fragments  of  rock.  The  new  mineral  Sperrylite  Wperrylite. 

(arsenide  of  platinum  with  a  little  tin)  was  found  by  washing  tins 

material,  and  Mr.  R.  R.  Medley  informed  me  that  he  had  found  12 

dwts.  of  gold  to  the  ton  in  one  assay  of  ore  from  this  shaft.  A  few 

specks  of  gold  were  seen  in  iron-stained  spots  on  the  weathered  surface  Gold. 

of  the  diorite  close  to'  the  shaft.  At  about  fifty  yards  to  the  soutli- 

ward  of  the  shaft,  massive  beds  of  quartzite  and  greyw;\’ke  terminate 

abruptly  almost  at  right  angles  against  the  cleavage  of  a  dioi-itic  scliist 

holding  large  and  somewhat  angular  fragments  of  (juartzite,  along  with 

many  small  ones,  all  mingled  together.  A  belt  of  diorite  runs  east 

and  west  across  the  township  of  Denison,  in  the  Vth  concession,  and  Across 

along  its  southern  liorder,  copper  pyrites  has  been  found  on  almost 

every  lot,  but  as  yet  no  openings  have  been  made  to  test  the  extent  of 

these  deposits.  Two  or  three  masses  of  a  fine-grained  mixture  of  py-  Pyjite  and 

rite  and  blende  occur  on  lot  10,  con.  \l  of  Creighton.  They  are  said 

to  be  large,  but  we  had  not  an  oppoi'tunity  of  examining  them. 

The  mines  from  which  ore  has  been  sent  to  market  or  smelted  in 
the  district  are  the  Stobie,  the  Copper  Cliff  and  the  Evans  belonging  to 
the  Canadian  Copper  Company,  the  Blezard  and  the  Worthington  be¬ 
longing  to  the  Dominion  Mineral  Conpany,  and  the  Murray  mine 
belonging  to  Messrs.  H.  H.  Vivian  ifc  Co.  In  order  to  ascertain  the 
average  percentage  of  nickel  and  copper  as  determined  by  the  treat- 
ment  of  large  quantities  by  these  companies,  I  applied  to  the  secretary  ores, 
of  the  Canadian  Copper  Company  and  the  managers  for  the  other  two 
companies,  all  of  whom  have  kindly  furnished  me  with  the  desired  in¬ 
formation.  On  18th  March,  1891,  Mr.  H.  P.  McIntosh,  secretary  of 

the  Canadian  Copper  Company  wrote  ;  “  The  output  of  our  mines  foi  jyjjnes  of  the 
,  £  Canadian 

last  year  averaged  as  follows  ; —  Copper  Coin- 

Copper.  ^lckel. 

Copper  Cliff  mine . 6-24  percent.  3-69  percent. 

Evans  mine . ’ . 

IStobie  mine . **  “ 

Average  of  all . 4-32  “  3’52 
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Mines  of  the 
Dominion 
Mineral 
Company. 


« 


Vivian  Co.’s 
mine. 


Range  of 
nickel  con¬ 
tents. 


Rich  nickel 
ore. 


Proportions 
of  nickel  to 
copper. 

Mr.  Sirerry’s 
tests. 


Mr.  Hoff¬ 
mann’s  tests. 


You  will  note  that  the  average  of  the  total  output  is  more  than  one- 
third  the  total  of  the  three  mines  ;  this  is  accounted  for  by  estimating 
the  average  according  to  the  amount  of  ore  mined,  which  is  the  proper 
way.  We  have  not  done  sufficient  work  at  the  Vermilion  to  give  you 
any  l  eliable  data,  but  the  ore  taken  out  there,  now  on  the  dumps,  assays 
about  16  per  cent,  copper  and  about  1.3  per  cent,  nickel.” 

Mr.  George  Attwood,  M.E.,  manager  for  the  Dominion  Mineral  Com¬ 
pany,  under  date  of  18th  March,  1891,  wrote ;  “The  ‘ Kies ’  or  metallics  of 
the  Blezard  mine  average  ^4  per  cent,  nickel  which  is  accompanied  by 
about  2  per  cent,  copper.  The  above  is  the  result  of  many  hundreds 
of  assays,  also  of  the  practical  working  on  a  large  scale.  The  nickel 
ore  at  the  AVorthington  varies  very  much,  and  we  have  had  assays  from 
2  per  cent,  to  38  per  cent,  nickel.  Large  shipments  of  clean  ore  have 
gone  about  per  cent,  nickel  and  3  per  cent  copper.  We  have  also 
shipped  some  clean  copper  ore  from  the  Worthington  mine  assaying  18 
per  cent,  copper  and  2|  per  cent,  nickel.” 

Mr.  F.  R.  W.  Daw,  manager  for  Messrs.  H'.  H.  Vivian  &  Co.,  writ¬ 
ing  on  20tfi  March,  1891,  said:  “The  average  percentage  of  the 
ore  smelted  here  (Murray  mine)  is  as  follows  : — Kickel  1-5  per  cent., 
copjier  0-75  per  cent.  The  matte  or  first  metal  will  average  8-5  per 
cent,  for  nickel  and  4  per  cent,  for  copper.” 

The  percentage  of  nickel  in  samples  of  the  jiyrrhotite  ores  from  the 
numerous  deposits  of  the  district  has  generally  been  found  to  range 
from  less  than  2  per  cent,  to  nearly  5  per  cent.,  while  selected  specimens 
of  the  sulphides  of  nickel  found  at  some  of  the  mines  have  given  from 
about  30  to  40  per  cent. 

The  Dominion  Mineral  Company  has  shipped  in  the  spring  of  1891, 
a  small  quantity  of  dressed  ore  from  the  Worthington  mine,  containing 
in  the  neighbourhood  of  30  per  cent,  nickel. 

From  the  description  already  given  of  the  mixed  nickel  and  copper 
ores  of  the  Sudbury  deposits,  it  would  naturally  be  expected  that  the 
relative  proportions  of  these  metals  would  vary  greatly.  These 
\  ariations  are  illustrated  by  the  following  tests  :  Mr.  F.  L.  Sperry, 
late  chemist  to  the  Canadian  Copper  Comi^any,  in  November,  1888, 
made  assays  of  nine  different  samples  of  the  ores  from  the  mines  of 
this  company,  and  found  them  to  show-  extremes  of  1T2  per  cent,  and 
4-21  per  cent,  of  nickel,  the, average  being  2-38  per  cent,  and  of  4-03 
per  cent,  and  9-98  per  cent,  of  copper,  the  average  of  the  latter  being 
6 '4 4  per  cent.  Mr.  G.  C.  Hoffmann,  chemist  to  the  Geological  Survey, 
had,  in  1890,  assayed  four  samples*  of  pyrrhotite  from  as  many  different 

*  Collected  at  the  following  localities  :  — 

Nairn,  lot  2,  con.  III.  Nickel,  1,9.5,  with  traces  of  cobalt. 

Lome,  lot  11,  con.  V.  Nickel,  1.95  with  traces  of  cobalt. 

Drury,  lot  3,  con.  III.  Nickel  and  cobalt,  2  01. 

Neelon,  lot  12,  con.  III.  Nickel,  3.10. 


ECONOMIC  MINEUALS, 


O.S  K 


BELL 
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deposits  in  the  district,  and  found  from  1-95  per  cent,  to  3- 10  percent, 
of  nickel,  the  average  being  2-25  per  cent.  Since  that  time,  by  your 
direction,  analyses  of  eight  samples  of  these  ores  from  seven  ditlerent 
localities  have  been  made  in  the  laboratory  of  the  Survey  witli  the 


following  results : 

They  show  the  percentage  of  nickel  contained  in  the  samples  just  as 
they  were  collected,  or  without  the  separation  of  any  portion  of  the 
gangue. 

1.  From  S.  h  lot  6,  concession  II,  Denison.  Pyrrhotite,  disseminated 
through  a  (juartzose  gangue.  It  contained  nickel,  Doo  per  cent.  ; 


cobalt,  none. 

2.  From  lot  7,  con.  II,  Levack.  Pyrrhotite  disseminated  through  a 
quartzose  gangue.  It  contained  nickel,  with  a  trace  of  cobalt,  2-.F) 
per  cent. 

3.  From  lot  7,  con.  II  Levack  (from  a  ditlerent  part  of  the  same 
deposit  as  the  last).  A  coarse-grained  pyrrhotite.  It  contained 

nickel,  4"  13  per  cent.  ;  cobalt,  none. 

4.  From  lot  3,  con.  IV,  Levack.  Pyrrhotite  with  a  little  copper 
pyrites  in  a  gangue  of  diorite.  It  contained  nickel,  with  a  trace  of 
cobalt,  1-96  per  cent. 

5.  Ross  Location,  3  miles  north  of  the  centre  of  the  north  town-line 
of  Morgan.  Pyrrhotite  with  a  small  amount  of  copper  jiyrites.  It 
contained  nickel,  2-75  per  cent.  ;  cobalt,  none. 

6.  Location  W  7,  east  side  of  Waddell’s  Lake.  Pyrrhotite  with  a 
little  copper  pyrites  in  a  gangue  of  diorite.  It  contained  nickel,  2-00 
per  cent.  ;  cobalt,  none. 

7.  Boucher’s  mine  on  the  north-east  side  of  Lake  W  ahnapitie.  An 
intimate  association  of  copper  pyrites  in  a  gangue  of  diorite.  It 
contained  nickel,  1-57  per  cent.  ;  cobalt,  none. 

8.  Vein  on  lot  10,  con.  VI,  Creighton.  An  association  of  a  dark 
grey  schistose  rock  and  white  quartz,  cariying  zinc-blende  and  some 
pyrrhotite.  '  It  contained  neither  nickel  nor  cobalt. 

The  above  results  are  not  intended  to  apply  to  othei  than  the 


particular  specimens  examined. 

Lead  and  zwir.— Galena  and  zinc-blende  have  been  found,  but,  as  yet, 
apparently,  only  in  small  quantities,  at  several  places  in  the  belt  of 
black  slate  and  volcanic  breccia.  One  of.  these  is  on  lot  4,  con.  V  of 


Fairbank,  near  the  outlet  of  Vermilion  Lake  ;  another  is  on  lot  8,  con. 
JV  of  Dowling,  near  Onaping  Falls,  and  a  third  occuis  on  the 
Pawatik  or  Rapid  River,  about  a  mile  and  a-quarter  from  \  ei'milion 
River,  where  Mr.  Stobie  informed  me  he  had  found  these  ores  in 
small  quartz  veins  cutting  the  breccia.  A  vein  of  blende  and  pjiite 
on  lot  10,  con.  VI  of  Creighton,  has  been  already  mentioned. 


Lead  and 


zinc 
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Gold-bearing 
veins. 


Limestone. 


Galena  has  been  found  in  small  quantities  with  the  pyrrhotite  at  the 
Copper  Clifi  Mine,  and  on  lot  6,  con.  Ill  of  Graham.  It  also  occurs 
in  small  quartz  veins  in  dioritic  schist  on  lot  5,  con.  IV  of  Denison. 

*  Gold. — Fifteen  samples  collected  in  1890  were  submitted  to  Mr. 

Hoffmann  for  assay  for  gold  and  silver,  and  the  following  are  his 
results : — 


LocalitJ^ 

Gold, 
per  ton  of 
2,000  lbs. 

Silver, 
per  ton  of 
2,000  lbs. 

Simon  Obonsoing’s  mine  on  lot  8,  con.  Ill  of  Moncrieff — 
honeycombed  by  the  dissolving  away  of  iron 
pyrites . 

Trace. 

None. 

Vein  of  quartz,  50  feet  wide,  and  running  N.  and  S.  on  W. 
side  of  Little  Clear  Lake,  2  miles  W.  of  dam  at  outlet 
of  Lake  Wahnapitse . 

None. 

do 

Vein  9  inches  wide  on  East  side  of  Waddell’s  Lake . 

Trace. 

do 

Vein  No.  1  on  mining  location  W.R.  Ill,  township  40  (S.E. 
of  Lake  Wahnapitse).  Property  of  Mr.  Donald  Mc- 
La.ren . . 

0  117  oz. 
None. 

Vein  No.  2  on  same  location . 

do 

Location  M.  Ill,  at  S.  extremity  of  Lake  Mattagamashing, 
a  short  distance  N.  E.  of  Lake  Wahnapitse.  Property 
of  Donald  McLaren. . . 

1'167  oz. 

0 ' 233  oz. 

Near  line  of  C.P.Ry.  4801  miles  West  of  Montreal . 

Trace. 

None. 

N.  E.  corner  township  of  Plummer.  Silicious  veinstone 
containing  grey  cop))er  ore.  From  Mr.  James  Stobie.. 

do 

do 

Middle  of  large  vein  of  bluish-grey  quartz,  Ophir  mine. 
Lot  12,  con.  Ill,  Galbraith .  . 

O  ' 175  oz. 

do 

Foot  or  North  wall.  West  end  Ophir  mine . 

Trace. 

do 

Hanging,  or  South  wall.  West  end  Ophir  mine . 

do 

0'175  oz. 

Near  hanging  wall.  Eastern  oiiening  Ophir  mine . 

0  ■  583  oz. 

None. 

Lot  5,  con.  IV,  Denison,  No.  3  shaft . 

Trace. 

0 ' 525  oz. 

E.  i  Ross  location,  3  miles  N.  of  middle  of  N.  townline  of 
Morgan  (decomposed  pyrites) . 

None. 

None. 

Simijson’s  mine,  lot  11,  con.  II,  Graham,  near  Whitefish 
Station  on  C.  P.  Ry.  -  .  .  . 

O  ' 3.50  oz. 

do 

Numerous  veins  of  quartz,  some  of  which  are  of  large  size,  have 
been  discovered  in  the  north-western  pai't  of  Creighton  and  the  eastern 
part  of  Fairbank.  Their  general  course  is  N.N.E.  Openings  have 
been  luade  on  some  of  these  veins  by  Mr.  J.  R.  Goi’don  and  specimens 
sent  for  assay  to  Prof.  Heys,  of  Toronto,  and  others,  who  report  the 
occurrence  of  gold  in  several  instances.* 

Magnesian  limestone. — The  purer  deposits  of  dolomite  which  have 
been  described  as  occurring  at  Lake  Panache  and  also  those  of  Geneva 
Lake  and  near  Cartier  Station,  as  well  as  the  band  which  crosses 
Wahnapitie  River  at  the  Island  Portage,  are  apparently  suitable  for 
burning  into  lime,  and  they  may  also  be  found  useful  in  connection 
with  metallurgical  processes  in  the  district. 


*  Specimens  of  quartz  from  gash  veins  in  these  townships  have  been  assayed  by 
Mr.  Hoffmann  with  the  following  results  : — 

Fairbank,  lot  2,  con.  IV.  No  gold  or  silver. 

Creighton,  lot  11,  con.  V.  No  gold  or  silver.  (Two  assays.) 


■  ^6 


Geological  Survey  of  Canada.  Annual  Report,  1889-90.  Part 


MATTK  IN  STOCK,  COPPKR  CLIFF  MINB. 
July,  1890. 


APPENDIX  1. 


NOTES  ON  THE  MICROSCOPICAL  CHARACTER  OF  ROCKS 
FROM  THE  SUDBURY  MINING  DISTRICT,  CANADA.* 


By  Prof.  George  H.  Williams,  Ph.  D.  (of  Johns  Hopkins  University). 

(Collected  in  18Sl)-90  h,j  Dr.  Robert  Bell.) 

The  suite  of  rocks  from  the  Sudimry  mining  district  entrusted  to 
me  for  examination  consists  of  forty-seven  specimens,  exclusive  of  two 

from  Labrador  and  one  from  Hudson’s  Bay. 

These  rocks  consist  largely  of  distinct  elastics  derived  from  granitic 
or  gneissic  debris.  With  them  occur  many  undoubted  eruptives,  whose 
orUin  was  contemporaneous  or  subsequent  to  the  depositnin  of  the 
elastics,  and  with  which  the  origin  of  the  ores  appears  to  be  intimate  y 
connected. 

Both  elastics  and  eruptives  have  been  subjected  to  extensive  nieta- 
niorphism  and  recrystallization,  which  has  frequently  resulted  in  the 
.partial  or  complete  obliteration  of  the  original  structure.  The  writer 
has  frequently  insisted  (Bull.  U.S.  Geol.  Surv.,  No.  28,  p.  9  ;  Bull.  Geol 
Soc  Am.,  Vol.  I,  p.  5.52  ;  etc.)  that  a  dehnite  sequence  of  physical 
condition  may  produce  from  rocks  of  the  most  diverse  origin,  ultimate 
results  that  are  indistinguishable.  An  eruptive  granite  and  a  sedi¬ 
mentary  arkose  may,  under  like  comlitions,  be  so  recrystalhzed  and 
metamorphosed  as  to  produce  gneisses  which  the  microscope  cannot 
separate  and  upon  whose  origin  this  instr-ument  is  able  to  throw  m. 

certain  light.  •  i 

As  illustrations  of  progressive  changes  of  this  character  in  bo  i 

clastic  and  eruptive  rocks,  this  suite  of  specimens  from  the  Sudbury 
region  is  particularly  instructive.  We  may  hnd  the  typical  arkose 
with  its  felspar  just  beginning  to  break  down  into  sericite  (Nos.  22 
and  25) ;  and  we  may  trace  this  alteration  to  the  development  of  a 
continuous  sericite  matrix  in  which  the  quartz  grains  of  the  original 
rock  are  imbedded  (No.  8,  9,  12,  IT,  18,  etc.).  In  similar  rocks  we 
may  also  see  the  new  crystallization  biotite,  epiclote  or  chlorite.  In 
this  way  gneisses  may  result  which  retain  little  or  no  trace  of  clastic 
structure,  and  which  might  have  originated  from  the  crushing  of 
a  granite  (Nos.  19,  23,  26,  27,  30).  Hence  it  is  not  to  be  wondered  at 
that  the  origin  of  certain  of  the  holocrystalline  rocks  must  always 


remain  in 


doubt. 


*  A  similar  collection  of  rocks  from  the  Sudbury  regon  has  been  described  by 
Prof  T  G.  Bonney  (Quart.  -Jour.  Geol.  Soc.,  vol  44,  p.  32,  f  eb., 
about  the  same  general  conclusions  in  regard  to  them  as  the  present  write  . 
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Many  of  the  inti’usive  rocks  still  retain,  even  when  greatly  weathered, 
the  unmistakable  signs  of  their  true  character  and  source.  But  these 
masses,  like  those  of  clastic  origin,  are  subject  to  metamorphism  and 
recrystallization  under  altered  physical  conditions,  which  may  in  time 
obliterate  entirely  the  minerals  and  structures  that  are  such  certain 
guides  as  long  as  they  survive.  Such  changes  we  may  see  in  j^rogress 
in  the  Copper  Cliff  rock  (No.  5)  while  enough  of  the  original  character 
remains  to  definitely  fix  the  nature  of  the  mass.  In  Nos.  32  and  40, 
however,  the  metamorphism  has  progressed  so  far  that  we  are  only 
warranted  in  assigning  the  rocks  to  the  class  of  eruj^tives,  after  having- 
traced  out  the  progress  of  their  alterations  ste^a  by  step.  No.  43 
affords  anothei-  example  of  such  changes  in  progress  in  ei-uptive  rocks, 
where,  however,  the  nature  of  the  alteration  is  quite  different  from 
that  seen  in  No.  5. 

Apart  from  their  altei-ations,  some  of  the  eruptive  rocks  of  this  col¬ 
lection  •  possess  an  unusual  intrinsic  interest.  This  is  noticeably  the 
case  with  No.  46,  quartz-hypersthene  gabbro;  No.  39,  variolite  ;  No. 
43,  hornblendic  pyroxenite  ;  Nos.  35  and  42,  vitrophyre  tuff;  and  No. 
47,  micropegmatite. 

Appended  is  a  classified  list  of  the  fifty  specimens,  followed  l)y 
descriptions  of  each  one  in  regular  succession. 

I. — Rocks  Whose  Clastic  Strl^cture  is  Plainly  Visible. 

iS  o.  1 .  Conglomei-ate.  West  side  of  lai-gest  island  in  the  west  bay  of 
Wahnapita*  Lake. 

24.  Conglomerate  sandstone  or  greywacke.  South  side  of  Bay 

Lake,  Montreal  River. 

20.  Conglomerate  sandstone  or  greywacke.  Five  miles  N.  E.  of 
inlet  of  Echo  Lake,  St.  Mary’s  River. 

9.  Coarse  arkose  with  sericite  matrix.  East  side  of  Maple 
Mountain,  South  of  Montreal  River. 

8.  Finer  arkose  with  sericite  matrix.  Sturgeon  River,  near 
junction  of  Obabika  River. 

1 2.  Arkose  with  little  sericite  matrix.  South  side  of  Little 
River,  Lake  Temiscaming. 

^18.  Arkose  with  much  sericite  mati’ix.  Thirteen  miles  up  Upper 
Wahnapitse  River. 

22.  Arkose  with  felspar  in  process  of  sericitization.  Montreal 
River,  four  miles  above  Temagami  Branch. 

25.  Arkose  with  felspar  in  process  of  sericitization.  N.  E.  side 

mountain,  near  Wendabin’s  House,  Lady  Evelyn  Lake. 
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No.  13.  Quartzite  grit  with  sericite  matrix.  Higli  Pond,  east  side  of 
Maple  ^lountain. 

17.  White  sandstone,  with  kaolinized  felspar,  hour  miles  N.  N. 
of  inlet  of  Ec-ho  Lake. 

'28.  Felspathic  sandstone  or  (juartzite.  Gold  Mine,  south  side  of 
M"ahnapit;e  Lake. 


II.  — Rocks  Distinctly  Clastic,  but  P.yrttally"  Recrystallized. 

No.  36.  Stretched  quartzite.  Three  miles  up  M  est  Branch  of  the 
Spanish  River. 

41.  Arkose  with  granite  fragments  partially  recrystallized. 

Quarter  of  a  mile  N.  W.  of  Copper  Clift  mine. 

33.  Sandstone,  partly  recrystallized.  The  Hill,  north  side  of 
Sudbury  Village. 

14.  Greywacke,  with  iron  in  felspar.  455|^  miles  west  of  Mon¬ 

treal,  on  main  line  of  Canadian  Paciftc  Railway. 

III.  — Highly  Crystalline  Rocks,  Probably  Derived  from  Clastics. 

No.  6.  Felsite.  Canadian  Paciftc  Railway  track,  between  Sudbury 
and  the  Murray  mine. 

7.  Felsite.  300  yards  east  of  the  Copper  Clift  mine. 

15.  Felsite.  North  side  of  Copper  Clift'  mine. 

16.  Felsite.  Southern  part  of  Lady  Evelyn  Lake. 

19.  Felsite.  Foot  of  first  portage  below  Rabbit  Lake,  l)et^Yeen 
Lakes  Temagami  and  Temiscaming. 

23.  Biotite  epidote  gneiss  conglomerate.  Three-quarters  of  a  mile 
N.  W.  of  Copjjer  Cliff  mine. 

27.  Metamorphosed  greywacke  conglomerate.  200  yards  S.  E.  of 
Copper  Cliff  mine. 

26.  Biotite  gneiss.  Railway  track,  one  mile  south  of  Stobie  mine. 

30.  Sericite  chlorite  gneiss.  Smelting  furnace.  Copper  Cliff  mine- 

TV. — Rocks  with  no  Indications  of  Clastic  Origin. 

No.  2,  Granite  (with  allanite  1)  West  side  of  largest  island  in  west 
bay  of  Lake  Wahnapitie.  (In  contact  with  No.  1.) 

3.  Granite.  Same  as  last. 

4.  Granite.  Same  as  last. 

11.  Coarse  granite.  One  mile  south  of  Crow’s  Nest  Rock,  west 
side  of  Lake  Temiscaming. 

31.  Fine  hornblende  biotite  granite.  Ridge  three-quarters  of  a 

mile  west  of  Stobie  mine. 


58  p 


GEOLOGICAL  SURVEY  OF  CANADA. 


No.  45.  Crushed  granite.  Canadian  Pacitic  Railway  line,  half  a  mile 
S.  E.  of  Murray  mine. 

34.  Garnet  augite  gneiss.  West  town-line  of  Hyman,  two  and 
a-half  miles  north  of  Spanish  River. 

44.  Garnetiferous  hornblende  schist.  Vermilion  mine,  one-third 
of  a  mile  S.  W.  of  the  boarding  house. 

V. - U NDOUBTED  ErU PTIVES. 

No.  5.  Uialitic  gabbro.  Shaft  of  Copper  Cliti  mine. 

10.  Similar  rock,  much  more  altered.  Wall  rock  of  shaft  No.  2, 
Vermilion  mine. 

10.  Similar  rock,  still  more  altered.  Wall  rock  of  shaft  No.  2, 
V ermilion  Lake. 

32.  Fine-grained  diorite  (cf.  No.  5.)  Ridge  west  of  Stobie  mine, 

40.  Hornblende  schist  or  amphibolite.  Murray  mine. 

35  &  42.  Vitrophyre  tuff.  Lowest  High  Fall  of  the  Onaping  River. 

46.  Quartz-hypersthene  gabbro.  Dyke  at  Blezard  mine. 

48.  Olivine  diabase.  Great  dyke  at  foot  of  fifth  portage,  Spanish 

River. 

49.  Diabase  (altered).  Country  rock  of  the  Bruce  mines. 

39.  Variolite.  Ottawa  Islet,  Hudson  Bay. 

38.  Diabase  porphyrite.  Nachvak,.  Labrador. 

43.  Hornblende  pyroxenite  (changing  to  talc).  Nachvak,  Labrador. 

47.  Microppgmatite.  Eagle  Rock  Lake,  Township  of  Levack. 

Descriptions  of  the  above  Rocks. 

No.  1.  Greywacke  Conglomerate. — West  side  of  the  largest  island  in 
West  Bay,  Lake  Wahnapita?.  Well  rounded  granular  quartz-felspar 
pebbles,  two  inches  in  diametei',  cracked  and  scaled,  imbedded  in  a  fine 
compact  l)lack  matrix.  Section  shows  the  pebbles  to  be  made  up  of 
large  felspar  grains  (mostly  orthoclase)  which  are  much  broken  and 
displaced.  They  further  show  indication  of  having  been  squeezed,  in 
an  undulatory  extinction.  These  felspar  grains  are  cemented  by  a  re¬ 
crystallized  mosaic  of  chalcedonic  quartz  grains,  which  varies  consid¬ 
erably  in  its  fineness.  It  is  well  known  that,  under  intense  dynamic 
action,  the  quartz  of  a  rock  may  be  completely  recrystallized  into  a 
mosaic  of  inteidocking,  fresh  looking  grains,  while  the  felspar  retains 
its  original  character  and  is  only  broken  or  optically  disturbed,  (cf. 
Rosenbusch,  Mass.  Gest.,  2nd  Ed.,  p.  41  ;  Lehmann,  Altkrystallinische 
Schiefergesteine,  p.  250.) 
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The  microscope  shows  the  tiue-grained  matrix  m  which  these  pebbles 
are  enclosed,  to  he  composed  of  very  minute  sericite  scales,  wind  i  have 
resulted  from  the  decomposition  of  felspar  substance,  together  with 
extremely  small  ciuartz  grains.  This  clay-like  matrix  contains  numer¬ 
ous  small  angular  fragments  of  (piartz,  orthoclase,  and  plagioclase. 
The  structure  of  this  rock  is  in  every  respect  typically  clastic,  and  it 
may  be  designated  as  a  gi-eywacke-conglonierate. 

No.  2.  Granite. — Same  locality  as  No.  1.  Hock  of  medium  grain  and 
somewhat  porphyritic,  through  the  presence  of  larger  crystals  of  white 
orthoclase. 

The  section  shows  ordinary  granitic  (partz  with  fluid  inclusions  ; 
orthoclase  in  large  individuals,  as  well  as  in  the  flner-grained  portion 
of  the  rock  ;  plagioclase  (oligoclase)  ;  and  biotite,  which  is  altered  to 
chlorite,  either  wholly  or  in  part.  This  section  also  contains  a  deep 
brown  mineral,  which  is  probably  allanite.  It  is  surrounded  by  a  rim 
of  epidote,  as  in  the  allanite-granites  of  Maryland,  (cf.  W.  H.  Hobbs  : 
Am.  Jour.  Science  (3)  xxxviii,  p.  223  ;  and  Tscherniak’s  Mm.  and 
Petrog.  Mitth.  xi,  p.  1,  1890).  This  rock  shows  the  evidence  of  dyn¬ 
amic  action  to  a  slight  degree,  but  has  not  the  faintest  indication  ot 
clastic  origin. 

No  3.  Granite. — Same  locality  as  Nos.  1  and  2.  This  rock  is  a  granite 
like  the  last,  except  that  it  has  a  flner  and  more  even  gram,  i.e.,  is 
without  porphyritic  crystals. 

The  section  shows  under  the  microscope  granitic  quartz,  orthoclase, 
plagioclase,  biotite,  with  a  little  magnetite  and  pyrite.  The  biotite  is 
much  less  altered  than  in  the  preceding  specimen,  showing  only  occa¬ 
sional  chloritization  in  streaks.  There  is  no  allanite  or  epidote  obsem'- 
able  in  this  section. 

No.  4.  Granite. — Same  locality  as  Nos.  1,  2  and  3.  The  specimen  is 
much  darker  and  flner-grained  than  the  last  described  rock,  but  the 

two  varieties  closely  resemble  one  another. 

The  microscope  shows  granitic  cpiartz,  orthoclase  extensively  kaolm- 
ized,  plagioclase,  and  biotite  which  is  about  half  altered  to  chlorite. 

There  is  also  some  magnetite  and  pyrite. 

This  section  is  traversed  by  a  narrow  vein  composed  of  quartz,  ortho¬ 
clase,  plagioclase  and  chlorite.  It  is  worthy  of  note  that  all  the  felspar 
of  this  vein  presents  a  striking  contrast  to  that  of  the  rest  of  the  lock 
in  being  quite  clear  and  fresh.  The  place  of  the  biotite  of  the  granite 
is,  however,  here  wholly  taken  by  chlorite.  There  is  also  in  this  vein 
an  extremely  flbrous  mineral  in  matted  tufts.  It  is  closely  related  to 
the  chlorite  and  may  be  chrysotile  or  asbestus.  The  gram  of  this  rock 
is  flne  ;  its  structure  is  typically  granitic. 
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No.  5.  Uralitic  Gahbro  or  Gabhro  Diorite — Shaft,  Copper  Cliff 
mine.  Country-rock  of  the  Copper  Cliff  copper-nickel  pyiites. 

A  medium-grained  massive  greenstone  or  trap,  containing  both  chal- 
copyrite  and  pyrrhotite.  This  rock  is  undoubtedly  of  eruptive  origin, 
and  from  its  present  mineralogical  composition  it  might  be  called  a 
biotitic  diorite.  Both  its  hornblende  and  biotite  are,  however,  of 
secondary  origin,  and  have  been  derived  from  some  pre-existing  consti¬ 
tuent  which  was  in  all  probability  pyroxene. 

The  microscope  shows  that  the  light  portions  of  this  section  are  com¬ 
posed  of  an  interlacing  network  of  idiomorphic  felspar  laths,  whose 
fine  striations  show  them  to  be  plagioclase.  The  union  of  these  felspar 
crystals  to  considerable  irregular  areas  free  from  bisilicate  prevents 
their  producing  a  typical  diabase  or  ojihitic  structure  in  the  rock. 
The  place  of  this  felspar  toward  the  more  acid  end  of  the  plagioclase 
series  is  indicated  by  its  local  alteration  tc  kaolin,  rather  than  to  cal- 
cite.  Most  of  the  felspar  is  penetrated  by  minute  hornblende  needles, 
and  it  is  also  often  sprinkled  with  magnetite.  Associated  with  the 
felspar  are  apatite  needles,  and  a  relatively  small  amount  of  quartz 
which  fills  up  the  interstices  between  the  felspar  laths. 

The  ferro-magnesian  constituents  of  this  rock  (hornblende  and  bio¬ 
tite)  are,  like  the  felspar,  grouped  into  aggregates  which  occupy 
irregular  areas.  The  hornblende  is  dark  green  and  strongly  pleochroic. 
It  occurs  in  clusters  of  small  needles  and  grains  which  by  their  arrange¬ 
ment  and  structure  bear  every  evidence  of  being  secondary  after 
pyroxene.  The  hornblende  of  the  outside  of  these  clusters  is  more  com¬ 
pact  and  more  darkly  colored  than  that  in  their  centre  ;  and,  while  the 
remains  of  a  pyroxene  core  could  not  in  any  case  be  definitely  substan¬ 
tiated,  the  resemblance  of  this  to  other  hornblende  is  too  close  to  be 
mistaken.  (cf.  G.  H.  Williams  :  Gabbros  and  Associated  Hornblende 
Rocks  of  Baltimore,  Md.,  Bull.  U.S.G.S.,  No.  28,  PI.  I,  Fig.  2,  PI.  II, 
Fig.  1.  Max  Schuster :  Neues  Jahrbuch  fiir  Min.,  etc.,  Beil.  Band 
V,  p.  565.) 

The  biotite,  which  is  less  in  amount  than  the  hornblende,  is  of  a 
copper  red  color  and  strongly  pleochroic.  It  also  bears  strong  indica¬ 
tions  of  secondary  origin.  Both  the  hornblende  and  the  biotite,  but 
especially  the  latter,  surround  the  ore  (pyrite)  in  a  way  to  suggest  that 
the  metamorphism  to  which  they  owe  their  origin,  was  in  some  way 
genetically  connected  with  the  deposit  of  the  copper  and  nickel. 

There  can  be  little  doubt  that  this  rock  was  once  an  intrusive  gab- 
bro  or  diabase,  which,  owing  to  some  subsequent  metamorphism,  has 
had  its  pyroxenic  components  changed  to  secondaiy  hornblende  or 
uralite.  During  the  chemical  and  molecular  changes  which  brought 
about  the  alteration,  the  felspar  was  filled  with  minute  hornblende 
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needles,  biotite  was  produced,  and  perhaps  the  copper  iind  nickelit'er- 
ous  iron  sulphides  took  their  ]>resent  form  and  position. 

No.  6.  Microyranitic  Rock  (possibly  a  recrystallized  clastic  arkose 
or  greywacke). — One  mile  north-w^est  of  Sudbury.  Appears  to  the  un¬ 
aided  eye  as  a  pale  grey  felsitic  mass,  wdthout  prominent  grains  or 
porphyiitic  crystals. 

The  microscope  shows  the  slide  to  be  composed  of  an  evenly  gran¬ 
ular  mosaic  of  quartz  and  felspar  (orthoclase),  interspersed  with  an 
abundance  of  l)iotite  and  considerable  muscovite.  Highly  refractive 
epidote  granules  also  occur  and  the  biotite  is  rarely  altered  to  chlorite. 
Traces  of  pyrite  are  also  present. 

The  rock  is  npt  typically  granitic,  and  yet  it  bears  mj  certain  e\  id- 
ence  of  clastic  origin.  The  quartz  and  felspar  grains  interlock,  and 
the  biotite  has  evidently  originated  iti  dtii.  No  outlines  of  originally 
clastic  gi’ains  can  be  detected,  though  it  is  not  impossible  that  this 
specimen  may  represent  a  metamorphosed  and  I’eci'ystallized  clastic 
composed  of  gi-anitic  minerals. 

No.  7.  Microg rnnitic  Rock. — 300  yards  east  of  Copper  Cliff  mine.  A 
pinkish  grey  felsitic  rock,  much  like  the  last  described. 

The  microscope  shows  the  structure  of  this  rock  to  be  much  like 
that  of  the  last  described.  Its  composition  is  also  similar,  except  tliat 
biotite  is  absent.  Muscovite  also  is  present  in  much  smaller  amount. 
The  ferro-magnesian  silicates  are  very  sparsely  distributed,  and  are 
mostly  chlorite,  with  perhaps  a  trace  <-)f  gi'eeii  hornblende.  Epidote  is 
present  as  in  No.  6.  The  rock  is  mostly  an  even  mosaic  of  quartz  and 
felspar  grains  (orthoclase  and  microcline),  the  latter  mineral  being 
much  moi'e  abundant  that  in  No.  6.  It  is  often  stained  with  iron 
hydroxide  which  gives  the  pinkish  tinge  to  the  rock.  The  microscop¬ 
ical  evidence  of  the  genesis  of  this  specimen  is  about  the  same  as  that 
obtained  for  the  preceding  (No.  6).  The  two  succeeding  specimens 
(8  and  9),  although  to  the  unaided  eye  apparently  quite  like  the  last 
two,  are  shown  by  the  microscope  to  possess  a  typically  clastic  struc¬ 
ture,  which  places  their  fragmental  origin  beyond  all  doubt. 

No.  8.  Arkose  Rcmclsfone  or  (H reyirucke. — Sturgeon  River  near  junc¬ 
tion  of  the  Obabika.  Pale  greenish-grey  fine  grained  rock  of  felsitic 
appearance. 

The  microscope  at  once  disclosed  the  pronounced  fragmental  char¬ 
acter  of  this  rock,  which  is  not  so  apparent  to  the  unaided  eye. 
iVngular  or  slightly  rounded  grains  of  less  than  a  millimetre  average 
diameter,  are  imbedded  in  a  fine  felt-like  matrix  consisting  ])rincipally 
of  sericite  (hydromica  or  kaolin).  The  angular  grains  are  of  the  gran¬ 
itic  minerals,  quartz,  orthoclase,  microcline  and  oligoclase,  with  rai’ely 
a  granule  of  reddish  zircon.  One  fragment  of  well  marked  micropeg- 
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matite  (granophyre)  was  also  observed.  The  grains  vary  much  in  size 
and  shape.  Many  of  them  are  broken  and  their  pieces  only  slightly 
dislocated.  There  is  no  mica  in  this  rock,  but  there  is  a  little  chlorite, 
filling  the  narrower  interstices  between  the  grains. 

The  ground  mass  or  cement  of  this  rock  is  proportionately  small 
in  quantity.  It  is  a  confused  mass  of  minute  sericite  scales,  being 
the  ai'gillaceous  product  of  decomposing  felspar  substance. 

No.  9.  Coarser  reddish  Arkose. — East  side  of  Maple  Mountain, 
south  of  Montreal  River.  This  specimen,  upon  a  superficial  examin¬ 
ation,  does  not  look  unlike  a  rather  fine-grained  granite.  It  is,  how- 
gver,  a  clastic  arkose  sandstone  like  the  last,  but  of  somwhat  coarser 
grain.  The  grains  are  mostly  angular,  and  often  much  fractured. 
They  consist  of  quartz,  orthoclase  and  plagioclase.  Neither  mica  nor 
chlorite  occur  in  this  section,  except  as  a  component  of  the  seiicite 
ground-mass  or  cement,  which  is  here  relatively  more  abundant  than 
in  the  last-described  specimen.  Stains  of  ferric  hydroxide  are  abund¬ 
ant  and  impart  the  reddish  color  to  the  rock. 

No.  10.  Greatly  altered  Greenstone  (Gahbro?) — Shaft  2,  Vermilion 
mine,  Denison.  The  country-rock  of  the  auriferous  quartz  vein. 

A  fine  grained,  evenly  granular,  greenish  grey  rock,  with  a  some¬ 
what  silvery  lustre. 

The  microscope  shows  this  to  be  an  extremely  changed  basic 
eruptive,  probably  originally  a  gabbro  or  a  diabase.  It  appears  to  be 
a  rock  much  like  No.  5,  but  in  a  much  uiore  advanced  stage  of  altera¬ 
tion.  There  is  now  no  trace  of  its  original  structure  nor  of  its 
original  pyroxene.  It  is  a  confused  aggregate  of  brown  biotite,  in 
rathei’  sharp  crystals,  somewhat  changed  to  chlorite,  green  hornblende 
fibres,  epidote,  quartz,  calcite  and  sericite.  The  hornblende  has,  in  all 
probability,  resulted  from  the  uralitization  of  pyroxene.  The  felspar 
of  the  original  rock  has  also  completely  disappeared,  and  is  now  re¬ 
placed  by  the  micaceous  mineral  (sericite)  and  calcite.  The  quartz  is 
all  secondary,  as  is  also  the  epidote  and  a  little  chlorite.  In  this 
confused  mass  are  still  numerous  needles  of  apatite,  which  have  sur¬ 
vived  all  the  alterations.  Small  grains  of  ilmenite,  surrounded  by 
leucoxene  rini^,  are  also  present. 

Rocks  quite  like  this  have  been  studied  in  many  regions,  where  they 
can  be  traced  with  certainty  into  basic  eruptives  of  normal  character, 
and  it  is  not  impossible  that  specimens  might  be  collected  at  this 
locality  which  would  establish  positively  both  the  original  form  and  the 
course  of  alteration  of  the  present  specmien. 

No.  11.  Coarse-grained  Granite. — Lake  Temiscaming,  west  side, 
one  mile,  south  of  Crow’s  Nest  Rock. 
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Macroscopically  a  coarse  aggregate  of  grey  ([uartz,  reddish  felspar 
and  a  pale  yellowish  alteration  product. 

The  microscope  shows  a  typically  granitic  structure,  with  f)rthoclase 
and  microcline  and  a  little  striated  plagioclase,  and  ([uartz.  The  rock  is 
considerably  altered,  the  felspar  being  opaque  from  tliis  cause.  The 
micaceous  constituent,  once  present,  has  wholly  disappeared,  and  is 
now  replaced  l)y  a  pale  greenish-yellow  sericite,  containing  iron  in 
the  form  of  magnetite.  It  also  contains  some  sharp  yellow"  needles 
(probably  rutile).  There  has  also  been  consideraljle  potash  mica  (mus¬ 
covite)  developed  at  the  expense  of  the  orthoclase.  There  are  further 
present  in  this  granite  as  accessory  constituents  :  zii'con,  in  sharply 
defined  reddish  crystals  ;  sphene,  greatly  altered  ;  and  a  small  amount 
of  apatite. 

No.  12.  Arkose  Hnndstow  or  (kreyicarkr. — South  side  Little  Liver, 
Lake  Temiscaming. 

A  dark  grey,  even  and  tine  grained  rock. 

The  microscope  shows  this  to  be  composed  of  more  or  less  rounded 
grains  of  granitic  minerals — quartz,  orthoclase,  microcline  and  oligo- 
clase — cemented  by  pi’oportionately  little  sericite  and  chloritic 
material.  The  grains  are  all  of  the  same  average  diametei",  and  plainly 
show  by  their  character  their  derivation  from  granite  while  they  appear 
to  have  suffered  but  little  abrasion  by  running  water.  The  dark  color 
of  this  rock  islai’gely  due  to  the  great  amount  of  chlorite  in  its  cement. 

No.  13.  Quartzitr  (rvit. — High  Pond,  Maple  Mountain,  we.st  of  Lady 
Evelyn  Lake  and  south  (jf  Montreal  River. 

This  is  a  pale  yellow  rock,  resembling  a  quartzite,  l)ut  with  distinct 
and  more  or  less  rounded,  pebbles  which  in  appearance  closely  resemble 
.their  matrix.  Sericite  is  also  abundantly  visible  to  the  unaided  eye. 

The  miscroscope  shows  this  i-ock  to  be  composed  of  angulai'  or  but 
slightly  rounded  grains  of  granitic  quartz,  full  of  fluid  inclusions,  w"hich 
are  imbedded  in  a  ground-mass  of  sericite  and  tinei'  (juartz  fragments. 
These  quartz  grains  or  fragments  differ  greatly  in  size,  but  are  under  a 
millimeter  in  diameter.  Felspar  suVjstance  is  now  rai’e.  It,  however, 
was  once  present,  but  under  the  influence  of  dynamic  action,  it  seems 
to  have  passed  into  sericite  or  muscovite.  In  a  matrix  of  this  character, 
medium  sized  pebbles  are  imbedded.  These  differ  from  the  matrix 
principally  in  having  a  more  silicious  ground-mass,  i.e.,  they  are  freer 
from  the  sericite.  They  are,  however,  coated  by  a  membrane  of  sericite, 
as  is  apt  to  be  the  case  with  squeezed  conglomerates  or  grits.  The  rock 
shows  distinct  evidences  of  the  action  of  pressure,  and  the  development 
of  its  mica  is  probably  due  to  this  agency.  A  large  fragment  of  the 
i-eddish  zircon,  like  that  in  slides  8  and  11,  was  also  observed  in  this 
section. 
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No.  14.  Greywacke.  455|  miles  west  of  Montreal,  on  the  main  line 
of  the  Canadian-  Pacific  Railway. 

A  dai’k-bluish  grey  rock  in  which  minute  quartz  fragments  and 
grains  are  very  apparent  to  the  unaided  eye. 

Under  the  microscope  numerous  angular  or  somewhat  rounded  grains 
of  granitic  quartz  of  various  sizes  appear,  imbedded  in  a  finer  aggregate 
of  felspar,  quartz,  chlorite  and  mica.  The  dark  color  of  the  rock  is 
due  to  minute  dust-like  inclusions  of  an  opaque  substance  which  crowd 
the  felspar  grains.  They  seem  generally  to  be  developed  along  cleavage 
cracks  and  appeai;  to  be  of  secondary  origin,  as  they  sometimes  cover 
the  whole  felspar  grain  so  as  to  make  it  almost  opaque,  and  at  other 
times  are  developed  only  in  certain  parts  of  the  grain.  The  felspar 
substance  is  furthermore  somewhat  changed  to  mica  and  considerable 
chlorite  is  also  developed.  Reddish  zicron  and  a  little  brown  tourmaline 
are  also  found  in  this  rock.  The  black  opaque  substance  of  this  rock 
is  not  carbon,  as  it  cannot  be  burned  away  by  heating.  It  is  some 
oxide  of  iron  not  easily  dissolved  by  hydrochloric  acid  as  is  magnetite. 
By  heating  it  is  reddened,  and  may  be  ilmenite.  8ee  Figure  4. 


Figure  -I. 


Section  of  specimen  14,  from  the  main  line  of  the  Canadian  Pacific  Railway,  455A 
miles  west  of  Montreal.  Greywacke,  showing  grains  of  quartz  embedded  in 
a  finer  aggregate  of  felspai-,  quartz,,  chlorite  and  mica. 

No.  15.  Felsite  or  Microgranite. — North  side  of  Copper  Cliff  mine. 
A  light  colored  evenly  granular  rock,  containing  very  occasional 
black  spots. 
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Under  tlie  microscope  this  is  an  aggregate  of  interlocking  (juartz  and 
felspar  grains  with  almost  no  trace  of  a  ferro-magnesian  constituent. 
Only  minute  needles  and  flakes  of  green  hornblende  are  very  sparsely 
disseminated,  and  these  may  make  up  the  black  spots  visible  in  the 
hand  specimen,  though  none  of  these  were  intersected  by  the  thin 
section.  The  felspar  is  mostly  orthoclase,  with  a  little  microcline  and 
oligoclase.  It  is  slightly  kaolinized.  Minute  crysbds  of  zircon  are 
also  rarely  visible.  There  is  nothing  in  the  structure  of  this  rock  to 
indicate  its  clastic  origin,  although  it  is  not  impossible  that  it  may  be 
a  recrystallized  arkose.  The  constituents,  especially  the  (juartz,  in¬ 
dicate  by  their  undulatory  extinction  the  action  of  pressure.  (This 
rock  may  be  compared  with  Nos.  2,  3  and  4.) 

No.  16.  Microgranite  or  Felsite. — South  part  of  Lady  Evelyn  Lake. 
A  fine  compact  pale  grey  rock,  dotted  with  minute  green  specks. 

The  microscope  shows  this  specimen  to  be  an  extremely  evmi  aggre- 
grate  of  quartz  and  felspar  grains,  containing  disseminated  areas  of 
chlorite.  The  separate  grains  are  noticeable  for  having  almost  exactly 
the  same  shape  and  size  throughout  the  rock  ;  still  they  form  an  intei- 
locking  mosaic  and  appear  to  have  originated  in  situ.  The  felspar  is 
mostly  orthoclase,  and  the  structure  is  typically  that  of  a  microgranite. 
No  porphyritic  crystals  whatever  are  discernable.  The  ferro-magnesian 
silicate  is  wholly  replaced  by  chlorite.  It  is  not  impossible  that  this 
rock  may  have  been  derived  from  the  consolidation  and  recrystalliza¬ 
tion  of  an  arkose.  Its  structure  is  not  conclusive  on  this  point. 

No.  17.  White  Sandstone. — Log  roll  way,  four  miles  north-east  of 
inlet  of  Echo  Lake. 

This  rock  looks  like  a  white  and  slightly  felspathic  quartzite,  but  its 
clastic  character  is  apparent  upon  closer  examination,  even  without 
the  aid  of  the  microscope. 

The.  section  of  this  specimen  appears  under  the  microscope  to  be 
mass  of  variously  shaped,  but  mostly  rounded  quartz  grains.  There  is 
but  very  little  true  cement,  but  the  quartz  grains  have  undergone 
enlargement  by  the  deposition  of  interstitial  silica  so  that  they  fre¬ 
quently  interlock  by  irregular  sutures.  This  silica  is  optically  con¬ 
tinuous  with  the  quartz  grain  which  it  surrounds,  as  described  by 
Irving  and  Van  Hise.  (U.  S..G.  S.,  Bull.  No.  8.)  There  is  also  some 
felspathic  substance  present  in  this  rocTc  which  is  considerably  kaolin, 
ized.  Rutile  in  deep  yellow  grains  and  crystals  is  also  quite  abundant, 
while  the  quartz  encloses  occasional  zircon  crystals. 

No.  18.  Fine-grained  Arkose  or  Greywacke. — East  side  of  Upper- 
Wahnapitse  River,  13  miles  north  of  mouth. 

Compact,  greenish-grey  vitreous-looking  rock,  resembling  a  felsite. 
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le  microscope  shows  small  angular  fragments  of  quartz  with  a  little 
kaolmized  felspar,  distributed  through  an  abundant  sericite  matrix. 
This  has  mostly  resulted  from  the  alteration  of  felspar  substance,  al¬ 
though  It  IS  mixed  with  some  smaller  quartz  grains.  The  clastic  origin 
of  this  rock  is  beyond  a  doubt. 

No.  19.  Microgramte  or  Foot  of  first  portage  below  Rabbit 

Lake  (between  Lake  Temagami  and  the  foot  of  Lake  Teiniscamino-.) 
Compact  brown  felsitic  rock.  ” 

The  microscope  shows  this  specimen  to  be  comparable  with  No.  16 
from  Lady  Evelyn  Lake.  It  is  an  even  grained  mosaic  of  quartz  and 
felspar  ;  the  latter  mineral  (on  account  of  the  thickness  of  the  section) 
being  reddish  and  nearly  opaque.  The  place  of  the  ferro-magnesian 
constituent  is  now  occupied  by  chlorite.  Crystals  of  magnetite,  which 
are  sometimes  accompanied  by  yellow  rutile  needles,  occur  near  the 
chlorite^  The  shape  of  the  grains  in  this  specimen  suggests,  even  more 
strongly  than  in  the  case  of  No.  16,  a  possible  clastic  origin. 

No.  20.  Coarse  conglomerafAc  Sandstone  or  Greywackl-^YiYQ  miles 
north-east  of  inlet  of  Echo  Lake. 

A  ariagated  rock  of  uneven  coarse  grain,  containing  good  sized  pebbles 
of  white  quartz. 

The  thin  section  of  this  specimen  shows  both  rounded  and  angular 
quartz  grains  of  very  variable  size  imbedded  in  a  moderately  abundant 
sericitic  matrix.  Its  appearance  is  closely  like  that  of  slide  No.  9  from 
Maple  Mountain.  The  quartz  grains  and  pebbles  exhibit  the  influence 
of  pressure,  many  of  them  having  an  undulatory  extinction  and  not 
infrequently  being  broken  and  displaced  in  the  matrix. 

No.  21.  Conglomerate  (or  Agglonerate  1  of  Lake  Maski- 

nongewagaming. 

Large  rounded  pebbles  of  a  granular  mottled  rock  in  a  black  com¬ 
pact  matrix. 

The  microscopic  section  of  tliis  specimen  shows  both  kinds  of  rock  and 
the  contact-hnebetweenthem.  The  pebbles  are  extremely  altered,  rather 
coarse  grained  diabase  (dolerite).  The  structure  of  this  rock  is  still 
sufficiently  preserved  to  make  its  nature  and  origin  certain,  although 
its  original  mineral  constituents  are  now  entirely  altered.  Its  lath¬ 
shaped  felspar  crystals  have  decomposed  to  a  semi-opaque  grey  saus- 
suritic  mass,  while  its  augite  is  now  replaced  by  chlorite  of  a  pale  green 
color.  Even  its  ilmenite  has  wholly  disappeared,  as  such,  but  it  has 
left  an  unmistakable  record  behind  in  the  characteristic  skeleton  forms 
produced  by  the  rhonbohedral  parting,  and  now  composed  of  dark  grey 
leucoxene  which  has  resulted  from  its  alteration.  Pyrite  is  also  pretent 
in  this  altered  diabase.  The  matrix  of  this  rock  is  unmistakably  clastic 
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ill  its  character.  Small  angular  and  slightly  rounded  quartz  grains 
with  some  felspar,  are  enclosed  in  a  chloritic  base,  containing  brightly 
polarizing  sericite  or  kaolin. 

No.  22.  Arkose  Sandstone. — Montreal  River,  four  imlesaboveTemaga- 
mi  Branch. 

A  reddish  grey  granular  rock  of  medium  even  grain. 

The  microscope  shows  this  to  be  an  even  grained  mixture  of  some¬ 
what  rounded  quartz  grains  with  an  equal  amount  of  felspar  (orthoclase, 
iriicrocline  and  oligoclase).  The  minerals  and  their  proportions  are 
those  of  a  granite,  and  yet  the  appearance  of  the  grains  and  their  re¬ 
lations  to  one  another  at  once  disclose  the  clastic  character  of  the  rock. 
The  felspar,  except  a  few  of  the  largest  grains,  is  quite  changed  to 
kaolin  or  sericite,  although  its  external  characters  are  still  plainly  dis- 
cernable.  This  renders  this  specimen  of  peculiar  interest  in  showing 
the  origin  of  rocks  like  Nos.  9  and  20,  whose  sericitic  matrix  has,  in 
all  probability,  passed  through  a  similar  stage  in  its  development  out  of 
the  felspar  substance. 

No.  23.  Biotite-epidote  Gneiss  {or  Gneiss-conglomerate). — Three  quar¬ 
ters  of  a  mile  north-west  of  Copper  Cliff  mine. 

This  small  specimen  consists  of  two  distinct  portions ;  a  dark,  tine 
grained,  micaceous  rock,  and  a  light  felspathic  one.  The  true  relations 
of  these  two  portions  cannot  be  made  out  from  the  material  at  hand. 
The  latter  rock  may  be  a  nest  or  “  eye  ”  secretion  such  as  are  frequent 
in  the  gneissic  rocks  ;  or  it  may  be  a  pebble.  The  extreme  sharpness 
of  the  contact  ’  between  the  two  portions  points  rather  to  the  latter 
hypothesis. 

As  seen  under  the  microscope,  both  portions  of  this  specimen  are 
gneisses.  The  darker  portion,  of  which  there  is  but  very  little  in  this 
section,  is  a  fine  grained  aggregate,  consisting  mostly  of  biotite  and 
epidote  (or  zoisite)  with  both  felspar  and  quartz.  The  mica  and  epidote 
have  certainly  crystallized  in  situ.,  but  they  surround  small  transparent 
areas  of  quartz  or  felspar  which  look  as  though  they  might  represent 
former  fragments. 

The  lighter  portion  of  the  specimen  is  a  felspathic  gneiss,  of  uneven 
grain.  It  contains  comparatively  small  amounts  of  the  same  biotite 
and  epidote  occurring  in  the  darker  portion,  which  have  here  also  ciys- 
tallized  in  their  present  position.  No  part  of  this  rock  now  shows  an 
undoubted  clastic  structure.  If  it  was  ever  a  sedimentary  deposit,  it 
has  undergone  very  extensive  recrystallization  since  its  consolidation. 

No.  24.  Banded  coarse  and  fine  conglomeratic  Sandstone  or  Greg- 
wacke. — South-west  side  of  Bay  Lake,  Montreal  River. 
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A  portion  of  this  specimen  is  quite  like  No.  20,  but  this  alternates 
with  much  liner  grained  layers,  which  alone  are  represented  in  the 
thin  section. 

The  section  shows  an  aggregate  of  angular  and  subangular  quartz 
grains  with  some  felspar.  Between  these  grains  much  chlorite  has  been 
developed,  which,  together  with  the  magnetite  present,  gives  the  dark 
color  to  this  layer. 

No.  25.  drA-ose  North-east  side  of  mountain,  near 

A  endabin’s  house.  Lady  Evelyn  Lake. 

A  reddish  white  rock  of  medium  grain,  which  closely  resembles  a 
granite  in  macroscopic  appearance. 

Under  the  microscope  the  clastic  nature  of  this  rock  is  at  once 
apparent,  especially  when  it  is  viewed  with  a  low  power  between 
crossed  Nicol  prisms.  The  grain  varies  considerably  in  its  coarseness 
in  different  parts  of  the  section.  Quartz,  orthoclase  and  plagioclase 
fragments  are  thickly  crowded  and  connected  by  comparatively  little 
sericitic  matrix.  This  can,  however,  be  seen  to  be  forming  at  the 
expense  of  the  felspar  substance.  There  has  been  some  enlargement 
of  the  grains  by  subsequent  growth,  so  that,  in  spite  of  their  clastic 
character,  they  often  interlock  with  irregular  sutures. 

No.  26.  Dark  fine-grained  Biotite  Gneiss.  (Extremely  metamor¬ 
phosed  clastic).— Railway  track,  1  mile  south  of  the  Stobie  mine. 

A  dark-colored  compact  rock,  which  gives  in  the  hand  specimen 
but  little  clue  to  its  true  character. 

Under  the  microscope  this  rock  appears  as  a  fine-grained  mixture  of 
biotite  and  quartz,  to  Avhich  a  small  proportion  of  felspar  is  added. 
The  mica  has  evidently  crystallized  in  situ,  and  exhibits  a  decided 
parallelism  in  the  position  of  its  flakes.  This  produces  a  somewhat 
indistinct  gneissic  structure,  which  is  hardly  observable  at  all  in  the 
hand  specimen.  Moreover,  the  mica  is  not  evenly  distributed  through 
the  rock,  but  is  concentrated  in  bands  which  surround  oval  or  lenticukr 
areas.  These  are  always  elongated  in  the  direction  of  gneissic 
structure  and  are  composed  of  quartz,  with  occasionally  a  little  felspar. 
The  material  which  composes  these  elongated  areas  differs  extremely 
in  the  coarseness  of  its  grain,  and  appears  to  have  been  entirely 
recrystallized,  although  the  form  and  distribution  of  the  areas  strongly 
suggest  their  being  former  pebbles.  The  only  other  constituLt 
observed  in  this  specimen  consists  of  minute  highly  refractive  granules 
surrounding  grams  of  iron  ore.  They  are  the  variety  of  sphene  known 
as  leucoxene. 

My  interpretation  of  this  rock  is  that  it  was  once  a  clastic  grey- 
wacke,  like  many  of  the  others  represented  in  this  collection,  but  that 
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it  has  subsequently  undergone  such  complete  metainoi'phism  that  a 
large  amount  of  biotite  was  developed  anew  in  it,  while  most  of  the 
quartz  was  recrystallized.  These  extensive  changes  have,  however, 
gone  on  without  entirely  obliterating  the  original  clastic  structure  of 
the  rock. 

No.  27.  Metamorphosed  Greyioacke  Conglomerate. — Two  hundred 
yards  east  of  Copper  Cliff  mine. 

This  is  a  pale  pinkish,  felsitic  rock  in  which  large  and  small 
irregularly  shaped  pebbles  are  very  faintly  traceable  in  a  mati  ix  that 
differs  from  them  in  external  appearance  only  in  being  slightly  darker. 

The  contrast  between  pebbles  and  matrix  is  much  stronger  under  the 
microscope  than  it  is  in  the  hand  specimen.  The  former  (the  pebbles)  are 
composed  of  a  granular  aggregate  of  quartz  and  felspar,  the  latter  being 
in  proportionately  small  amount ;  while  the  matrix  consists  mostly  of 
quartz  and  epidote.  The  latter  mineral  is  in  very  minute  highly 
refractive  granules  which  are  crowded  into  a  nearly  opaque  mass  until 
they  are  resolved  by  a  high  magnifying  power.  This  epidote  has 
originated  in  its  present  position  as  a  result  of  metamorphism.  The 
pebbles  themselves  also  show  the  effect  of  metamorphism  liy  dynamic 
action,  being  pressed  and  distorted  in  shape,  as  well  as  frequently 
broken  and  their  fragments  more  or  less  displaced. 

No.  28.  FeJ spathic  Sandstone  or  Quartzite  with  large  quartz  pehhl es ( ? ). 
— Lake  Wahnapitse  Gold  mine. 

•  vitreous  white  quartzite  full  of  reddish  felspar  grains  and  con¬ 
taining  large  areas  of  pure  white  quartz,  whose  nature  cannot  be  made 
out  from  this  specimen. 

The  section,  which  is  from  the  finer  grained  portion  of  this  rock, 
shows  under  the  microscope  an  appearance  like  that  of  No.  22.  An¬ 
gular  or  sub-angular  quartz  grains  that  have  undergone  some  secondary 
enlargement,  are  mingled  with  felspar  which  is  changing,  though  it 
has  not  yet  entirely  changed  to  a  sericitic  ground-mass. 

No.  29.  A  dark  greenish-gn'ey  cryptocry staUine  rock.  —  Island  in 
Lady  Evelyn  Lake. 

This  is  a  light  colored  felspathic  sandstone,  with  an  abundant  seri- 
citic-ground  mass  or  matrix,  much  like  the  last  described  specimen, 
except  that  there  has  been  no  enlargement  of  the  quartz  grains  to 
speak  of. 

No.  30.  Sericitic  Chlorite  Sclnst.-Mhe.  smelter.  Copper  Cliff  mine 
near  Sudbury. 

A  dark  grey  compact  rock  with  small  whitish  blotches,  and  a  quite 
distinct  cleavage  caused  by  the  parallelism  of  the  mica  flakes. 

This  specimen,  which  was  probably  once  a  clastic,  has  undergone 
extreme  metamorphism,  whereby  most  of  its  original  characters  have 
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been  obliterated.  It  is  now  a  line  grained  aggregate  of  quartz  and 
sericite,  with  which  is  associated  considerable  pale  green  chlorite  and 
a  minute  quantity  of  opaque  iron  oxide.  The  sericite  and  chlorite 
Imve  a  distinct  parallelism  in  arrangement,  producing  a  cleavage. 

ithin  this  uniform  mass,  which  makes  up  by  far  the  larger  portion 
of  the  section,  are  irregular  and  ill-defined  areas  much  richer  in  quartz. 
These  correspond  to  the  lighter  colored  blotches  in  the  specimen  and 
may  represent  former  pebbles  which  have  been  recrystallized  and 
well  nigh  obliterated  by  the  metaniorphisin.  A  small  vein  of  quartz 
passes  two-thirds  of  the  way  across  the  section  and  terminates  within 
it.  The  indications  are  that  the  chlorite  of  this  rock  has  been  derived 
from  biotite,  and  its  sericite  from  felspar,  although  neither  of  these 
original  constituents  is  now  present. 

No.  31.  Fine-grained  Hornblende  Biotite  Grcmite.— Ridge  three 
quarters  of  a  mile  west  of  Stobie  mine. 

It  is  of  course  impossible  for  me  to  tell  whether  this  rock  may  not 
possess  in  the  field  a  jiai'allel  stmcture  which  would  entitle  it  to  be 
called  a  gneiss,  but  as  far  as  this  small  specimen  is  concerned  its  structure 
is  typically  granitic,  f 

The  constituents  of  this  rock  are  quartz,  orthoclase,  niicrocline, 
oligoclase,  biotite,  hornblende,  zircon,  magnetite  and  epidote.  The 
structure  of  this  rock  is  typically  granitic,  but  it  shows  a  decided 
evidence  of  the  action  of  pressure  both  in  the  disturbed  optical 
behavior  of  the  felspar,  and  in  the  peripheral  granulation  (Germ. 
Randliche  Kataklase)  produced  by  a  rubbing  of  the  grains  against  each 
other,  (cf.  Rosenbusch  ;  Mass.  Gest.  2nd.  Ed.,  p.  42.)  The  ferro-niagne- 
sian  components  are  not  evenly  distributed  through  the  rock,  but^are 
aggregated  in  groups  which  consist  mostly  of  hornblende  and  biotite, 
along  with  considerable  reddish  zircon.  There  is  also  scattered 
generally  through  the  rock  a  small  quantity  of  biotite.  The  latter 
mineral  is  of  secondary  origin.  The  opaque  iron  oxide  of  this  rock 
resembles  magnetite,  but  it  is  probably  titaniferous,  as  each  grain  is 
surrounded  by  a  highly  refractive  transparent  border,  which  has  all  the 
properties  of  leucoxene  (titanite). 

No.  32.  Fine-grained  Diorite.—Gomitry-vock  of  .the  ridge  just  west 
of  Stobie  mine. 

A  fine-grained  dark  hornblendic  rock,  without  any  foliation  visible 
in  the  small  hand  specimen. 

The  microscope  shows  this  rock  to  be  a  fine  evenly  granular  aggre¬ 
gate  of  felspai,  hoinblende,  biotite  and  magnetite,  which  is  practically 


t  No  indication  of  foliation  was  observed  at  this  locality.  The  rock  is  extensively 
exposed  and  is  all  massive. — R.  Bell.  ^ 
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free  from  quartz.  The  felspar  is  for  the  most  part  unstriated  (^'  hich 
indicates,  but  does  not  prove,  that  it  is  orthoclase).  If  analysis  should 
show  that  orthoclase  were  much  the  more  abundant  felspar,  the  rock 
would  be  more  properly  termed  a  syenite.  The  general  character  of 
the  rock  is,  however,  rather  that  of  a  dioiite.  Hornblende  of  the 
usual  green  variety,  rarely  with  well-defined  crystal  form,  is  abundant. 
Associated  with  this  is  considerable  biotite.  The  opaque  ii’on  oxide  is 
surrounded  by  leucoxene  borders.  Apatite  needles  abound  in  the 
felspar,  and  quartz  is  only  sporadically  present.  The  structure  of  flm 
rock,  as  seen  in  the  section,  is  granular,  and  it  is  not  impossible  that  it 
may  have  originated  from  the  metamorphism  of  a  basic  eruptive 
containing  pyroxene,  although  no  trace  of  this  mineral  is  now  present- 
The  specimen  in  comparable  with  No.  5  (the  rock  immediately 
associated  in  the  ore  of  the  Copper  Clift'  mine)  without,  however, 
there  being  here  the  certain  proof  of  derivation  that  there  exists. 

No.  33.  Recrystallized  Saiid stone. —The  Hill,  Sudbury  A^illage. 

A  light  grey,  distinctly  clastic  though  tine-grained  rock.  It  has  no 
pronounced  cleavage  in  the  hand  specimen,  but  is  somewhat  evenly 
jointed. 

The  microscope  shows  this  to  be  a  fragmental  rock  composed  mainly 
of  quartz,  in  which  considerable  recrystallization  has  gone  on.  Good 
sized  and  quite  irregularly  shaped  quartz  grains  are  imbedded  in  a  tine¬ 
grained  mass,  which  also  consists  in  large  part  of  quartz  mingled  with 
some  felspar  substance.  The  quartz  frequently  shows  the  optical  disturb¬ 
ance  which  is  indicative  of  the  action  of  pressur^e,  and  the  interlocking  of 
the  grains  proves  that  there  has  been  considerable  growth  or  enlargement 
since  deposition.  Chlorite  has  been  extensively  developed  in  the 
matrix  of  this  rock.  The  only  other  minerals  noticed  were  magnetite 
in  minute  specks  and  an  occasional  grain  of  zircon.  A  quartz  vein  of 
small  dimensions  crosses  the  thin  section. 

No.  34.  (Rirnetifer oils  Hornblende  Biotite  AucjeiH  Gneiss. — West 
line  of  the  township  of  Hyman,  one  mile  north  of  Spanish  River. 

This  is  a  noi'inal  gneiss,  much  “  stretched,”  whose  darkei'  and  finer 
grained  portion  bends  around  elongated  lenses  or  “  eyes,”  composed 
essentially  of  quartz.  Minute  crystals  of  red  garnet  are  abundant, 
particularly  around  the  edges  of  the  quartz  lenses. 

The  microscope  shows  the  lenses  or  “  eyes  of  this  specimen  to  be 
composed  almost  exclusively  of  large  interlocking  quartz  grains,  which 
bear  witness  by  their  undulatory  extinction  to  the  action  of  great 
pressure.  The  mass  of  the  rock  which  encloses  these  lenticular  areas 
is  an  aggregate  of  felspar  (both  orthoclase  and  plagioclase)  cpiartz,  bio¬ 
tite,  hornblende,  garnet,  and  iron  oxide.  The  fels2:)ar,  quartz  and 


72  F 


GEOLOGICAL  SURVEY  OF  CAXADA. 


biotite  present  no  peculiarities  worthy  of  note.  The  hornblende  is 
intensely  trichroic,  as  follows  :  a  pale  yellow ;  6  very  dark  yellowish- 
green  ;  r  dark  bluish-green ;  absorption  :  f  >  1)  >  a.  It  occurs  in 
irregular  patches  or  in  prismatic  ciystalloids,  associated  with  the 
biotite  ni  matted  aggregates.  It  has  evidently  originated  in  situ.  The 
garnet  is  in  good  sized  grains  or  imperfect  dodecahedral  crystals  hi 

the  matrix  of  the  rock.  It  also  occurs  in  very  minute,  but  very 
imperfect  dodecahedrons  in  the  quartz  of  the  “  eyes.” 

The  structure  of  this  rock  is  granular  as  far  as  its  quartz  and 
felspar  are  concerned,  and  shows  the  effect  of  pressure  in  the  crushing 
of  Its  grains.  The  hiterlacing  or  membranous  (Germ.,  flaserig)  structure 
characteristic  of  a  gneiss  is  imparted  altogether  by  the  arrangement  of 
Its  mica  and  hornblende.  The  recrystallization  of  all  the  components 
of  this  rock  has  been  so  complete  that  it  can  now  only  be  spoken  of  as 
a  gneiss.  There  is  nothing  in  its  structure  to  indicate  whether  it  has 
been  produced  by  dynamic  metamorphism  from  a  clastic  arkose,  from 
an  erujffive  granite,  or  whether  it  has  always  possessed  the  characters 
which  it  now  exhibits. 

No.  35.  Same  as  No.  42.,  q.  v 

No.  36.  Stretched  Quartzite—Tlwee  miles  and  a-half  up  the  West 
Branch  of  Spanish  River. 

Figuee  5. 


Section  of  specimen  36,  from  three  miles  and  a-half  up  the  west  branch  of  Spanish 
River.  Stretched  quartzite,  showing  the  larger  grains  of  quartz  pulled  apart  in 
the  direction  of  the  stretching. 

This  is  a  pinkish  to  brownish,  cryptocrystalline  banded  rock,  which 
might  be  macroscopically  designated  as  a  banded  jasper  or  felsite. 
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The  microscope  shows  that  it  is  a  clastic,  consisting  of  ciuartz  which 
has  been  almost  wholly  recrystallized  under  the  intluence  of  intense 
pressure,  and  that  it  has  thus  had  the  parallel  structure  developed  in 
it  by  an  elongation  of  its  grains  in  one  direction,  that  is  common  y 
known  as  “  stretched  ”  (Germ.,  gestreckte)  structure. 

During  this  recrystallization  there  has  been  a  large  amount  o 
epidote  developed  in  this  rock,  which  appears  as  extremely  minute 
granules.  Felspar  substance  is  also  present  in  amounts  which  vary 
very  much  in  different  parts  of  the  specimen,  being  most  abundant  in 
the  pinkish  bands.  An  occasional  needle  of  hornblende  may  also  be 
seen.  That  there  has  been  an  actual  stretching  of  this  rock  during  its 
recrystallization  is  proved  by  the  fact  that  the  larger  quartz  grains 
which  have  retained  their  original  individuality,  have  been  broken  and 
their  fragments  pulled  apart,  always  in  the  direction  of  the  banding. 
This  may  be  seen  from  the  accompanying  sketch,  Figuie  5. 

No.  37.  Extremely  altered  Gabhro  or  Diabase  (?)-— Vermilion  mine, 

shaft  No.  2,  Denison. 

A  pale  grey  compact  even-grained  rock,  rich  in  pyiite. 

This  rock  now  appears  under  the  microscope  as  a  confused  mass  of 
■chlorite,  biotite,  epidote,  sericite,  quartz,  pyrite,  opaque  iron  oxide, 
leucoxene,  calcite  and  apatite  needles.  All  of  these  minerals  except 
the  apatite  are  of  secondary  origin,  and  with  their  production  the 
original  structure  of  the  rock  has  been  quite  obliterated.  This  speci¬ 
men  is  comparable  with  No.  10  from  the  same  locality,  of  which  it 
seems  to  represent  a  much  more  altered  form. 

It  is  of  course  impossible  to  say  in  such  an  altered  rock  what  its 
original  form  was,  but  there  is  little  doubt  that  it  represents^  the 
remains  of  some  basic  eruptive  (either  diabase  or  gabbro).  From 
analogy  with  Nos.  5  and  10  we  may  say  that  the  choice  is  perhaps  in 
favor  of  gabbro.  The  pyroxene  of  the  original  rock  has  given  rise  to 
‘  the  chlorite  and  biotite  ;  the  felspar,  to  the  sericite,  calcite  and  quartz. 
The  iron  oxide  (ilmenite  or  titaniferoiis  magnetite)  is  partly  changed 
to  sphene  (leucoxene),  while  the  apatite  needles  alone  remain  in  their 
■original  form. 

No.  38.  Rock  from  Nachvak,  Labrador.  See  end  of  list. 

No.  39.  Rock  from  Ottawa  Islet,  Hudson  Bay.  See  end  of  list. 

No.  40.  Amphibolite  or  Hornblende  Schist.'  Murray  mine. 

A  fine-grained  very  dark  green  or  nearly  black  foliated  rock,  contain¬ 
ing  a  much  coarser  felspathic  or  granitic  vein. 

This  is  a  closely  interwoven  aggregate  of  green  hornblende  and 
brown  biotite.  The  foliation  is  produced  by  the  approximate  parallel- 


*The  pyrite  is  thickly  scattered  through  the  rock  in  very  fine  grains.  R.B. 
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ism  m  the  cleavage  directions  of  these  minerals.  The  only  other 
constituents  visible  under  the  microscope  are  quartz,  and  ilnienite 
surrounded  by  veins  of  sphene  (leucoxene).  Of  the  origin  of  this  rock 
we  can  say  nothing  now  with  certainty.  It  may  well  have  resulted 
from  the  extreme  metamorphism  of  some  basic  eruptive,  but  from  a 
small  specimen  like  this  it  is  unsafe  to  draw  any  such  conclusion.  The 
elspathic  vein  is  a  much  coarser  aggregate  of  quartz,  orthoclase  and 
plagioclase  with  a  little  green  hornblende.  The  felspar  has  many 
ininute  hornblende  needles  secondarily  developed  in  it,  but  otherwise 
the  rock  appears  like  a  fresh  granite. 

No.  41.  Recrystalhzed  Quarter  of  a  mile  north-west  of 

Copper  Clitf  mine. 

A  grey  rock  enclosing  large  and  small  fragments  of  a  highly  fel- 
spathic  granite  or  coarse  gneiss. 

The  microscope  shows  plainly  the  clastic  nature  of  this  rock,  in  spite 
of  the  fact  that  extensive  recrystallization  has  gone  on  in  its  matrix. 
This  IS  a  mixture  of  minute  quartz  and  felspar  grains,  in  which  biotite 
and  epidote  have  been  extensively  developed  in  situ.  &*ome  of  the 
smaller  areas  included  in  this  matrix  seem  to  have  been  entirely 
recrystalhzed  and  now  consist  of  an  interlocking  mosaic  of  limpid 
striated  felspar  (albite)  and  quartz  grains.  The  largest  fragments  in 
this  rock  have,  as  far  as  can  be  determined  by  the  microscope,  the 
normal  structure  and  composition  of  a  hornblende-biotite  granite. 

Nos.  .30  and  42.  Vitrophyre  —Lowest  falls  of  the  Onapino- 

River.  ^  ® 

This  dark  compact  rock  is  crowded  with  lighter-colored  patches, 
which  at  first  glance  seem  to  resemble  porphyritic  crystals.  A  closer 
examination,  however,  shows  that  they  possess  extremely  irregular 
outlines  which  are  inconsistent  with  such  an  hypothesis. 

Under  the  microscope  the  real  character  of  this  unusual  rock  is  at 
once  apparent.  It  consists  of  volcanic  ejectamenta  in  the  form  of  glass  * 
fragments  of  all  shapes  and  sizes,  associated  with  some  crystals  or 
crystal  fragments  (Fig  6).  Some  of  the  glass  is,  or  was,  a  pumice, 
although  most  of  it  was  compact,  and  exhibits  in  a  beautiful  manner 
the  fluidal  structure  often  observable  in  recent  acid  glasses.  These 
sharply  angular  fragments  grade  down  to  those  of  microscopic  dimen¬ 
sions,  and  all  are  imbedded  in  a  dark  matrix  consisting  of  still  finer 
fragments  of  a  globulitic  glass.  This  specimen  is  therefore  a  con¬ 
solidated  volcanic  ash  in  which  a  great  amount  of  chemical  change 
(mainly  silicification)  has  gone  on  without  materially  disguising  the 

Eonney  in  his  paper  on  the  Sudbury 
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original  form  of  the  rock.  In  spite  of  the  rock  having  once  been 
principally  composed  of  glass  it  now  contains  none  of  this  matenal. 
It  has  been  replaced  almost  entirely  by  tinely  crystalline  chalcedonic 
cmartz.  The  cavities  in  the  pumice  have  been  tilled  with  t  le  sanie 
substance.  Some  of  the  crystals  are  rounded  grains  of  limpid  iiuartz 
without  any  impurity  or  composite  character.  In  one  of  the  speci¬ 
mens  there  is  a  large  crystal  of  fresh  felspar,  presenting  glistening 
cleavage  surfaces,  but  this  mineral  is  exceptional  and  does  not  appeal 

in  eithei'  of  the  thin  sections.  ,  i  •  i 

In  an  appendix  to  a  paper  by  Dr.  Bell,  read  before  the  Geological 

Society  of  America,  31st  December,  1890,  the  present  writer  says. 
“In  a  hand  specimen  this  rock  presents  a  nearly  black  felsitic  matrix, 
in  which  are  embedded  sharply  angular  or  slightly  rounded  fragments, 
varying  from  U  cm.  in  diameter  downwards  to  ultra-microscoinc 
dimensions.  These  fragments  are  lighter  in  color  than  the  matrix 
but  differ  considerably  among  themselves  in  their  tint,  structure  and 
composition.  The  majority  resemble  chalcedony  in  appearance,  others 
are'greenish,  while  some  of  the  largest  fragments  are  now  replaced  by 
a  single  calcite  individual.  Occasional  small  grains  of  clear  i  itreous 
quartz  may  also  be  detected,  while  specks  of  magnetic  pyrites  (pyrr  lo- 
tite)  are  everywhere  abundant.  Many  of  the  angulai  f i  agments  s  low 
distinctly  under  the  lens  a  flow  or  vesicular  structure,  which  is  stil 
more  apparent  in  a  thin  section  of  the  rock  when  seen  under  tie 

microscope. 


Figuee  6. 


Section  of  silicified  Glass-Breccia  or  Vitrophyre  Tuff.  No.  42. 
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appearance  of  this  rock  when  viewed  with  a  low  magnifyino- 
lowei  (X  .0  diameters)  is  shown  in  the  accompanying  figure  6  for 
winch  I  am  indebted  to  the  skill  of  Mr.  Charles  R.  Keyes:  Fellow  n 
Geology  at  the  Johns  Hopkins  University. 

the  almb dimensions,  have 

erupta  rrV  by  explosive 

eiuptions.  The.  larger  fragment  in  the  lower  part  of  the  figure  is  finely 

rr  ti: ;  vt  ^  «»- 

whil  ,1  globulites  and  microlitea, 

as  m  the  most  recent  rntrophyrc.  Minute  spots  of  opaque  pyrrhotite 
.e  scattered  throughout  the  section.  The  ground-mass  is  of  a  dark 

nat  Th”]  I  '  “  ‘‘  hlack  globulitos,  to  whose 

^uie  the  highest  magnifying  power  gives  no  clue. 

niaZ''^  interesting  rock  has  as  yet  been 

na  le.  Between  crossed  Nicols  it  is  seen  to  be  made  up  largely  of 

alcedonic  quartz,  which  has  changed  the  easily  destructible  glass  fnto 
a  sort  of  jasper.  Chlorite  is  also  abundant,  frequently  arrariged  ^s  a 
bolder  of  radiating  scales  around  the  edges  of  the  fragments,  so  as  to 
coat  them  green  m  the  hand  specimen.  The  larger  grains  are  always 
a  fine  mosaic  of  interlocking  quartz,  but  some  of  the  smaller  ones  aL 
mposec  o  a  unit  individual  of  clear  vitreous  quartz.  The  only  other 
minerals  which  could  be  identified  in  the  section  are  calcite  and  a  few 
M-ains  of  a  glassy,  striated  feldspar.  The  presence  of  this  latter  min- 

cw!  ^ho'^Id  expect  it  to  have  disappeared 

cm  111^  the  vicissitudes  through  which  this  rock  has  passed 

“After  a  careful  study  of  this  rock  I  find  it  possible  only  to  inter¬ 
pret  R  as  a  remarkable  instance  of  a  very  ancient  volcaL  glass- 
breccia,  preserved  through  the  lucky  accident  of  silicification.  Nor 
ns  piocess  go  on,  as  is  usual,  through  devitrification  and  loss  of 
structure  but  rather  like  the  gradual  replacement  of  many  silieified 
«  oods  whose  every  muiute  detail  of  structure  is  preserved.  The  rarity 
o  such  rocks  in  the  earth’s  oldest  formations  is  readily  intelligible,  but 
or  this  very  reason  the  exceptional  preservation  of  a  rock  like  this  is 
a  I  the  moie  welcome  proof  that  explosive  volcanic  activity  took  place 

tha  ,  th7'  ?  am  “ 

than  that  with  which  we  are  familiar.” 

No  43.  Rock  from  near  Skynner’s  Cove,  Nachvak,  Labrador. 
end  or  list. 


this  rookfrom^the  IJigh  Fafis^of  On^i^i^^Rfver  a^d  of 

of  silica.  °  Clnaping  River  and  found  it  to  contain  60.23  per  cent. 
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No.  44.  Gavnetiferous  Hornblende  Schist. — ei’inilioii  iniiie.  Road¬ 
side,  one-third  of  a  mile  south-west  of  boarding  house. 

A  fine-grained  dark  green  hornblende  schist,  acting  as  the  matrix  for 
huge  rounded  crystals  of  I'eddish  garnet,  two  indies  or  less  in  diameter. 

The  thin  section  of  this  specimen  shows  little  except  the.  garnet. 
This  is  quite  noi’mal,  being  reddish  in  color  and  isotropic  in  optical 
behavior.  It  is  much  cracked  and  slightly  seamed  with  green  chlorite 
which  has  resulted  from  its  incipient  alteration.  It  is  also  stained  with 
iron  hydroxide,  and  contains  numerous  inclusions  of  magnetite  and 
quartz. 

There  is  a  very  little  of  the  hornblende  schist  also  included  in  this 
section.  It  is  an  irregular  aggregate  of  short  and  stout  hoi’nblende 
fibres  mingled  with  more  or  less  quartz. 

No.  45.  Crushed  and  r  e-cry  stall  izexl  Granite. — Canadian  Pacific 
Railway,  south-east  of  Murray  mine. 

Pale  grey  granitic  rock. 

This  rock  appears,  under  the  microscope,  like  a  granite  which  has 
been  subjected  to  great  crushing  action.  Its  constituents  are  quartz, 
orthoclase,  plagioclase,  biotite,  very  little  green  hornblende,  magnetite 
and  zircon.  The  structure  is  irregular,  the  grains  being  of  very  unequal 
size  with  considerable  fine  mosaic.  They,  however,  all  interlock  and 
appear  to  have  been  much  broken  by  a  crushing  action.  Many  large 
felspar  grains  are  fractured  and  the  fragments  separated.  They  are 
also  granulated  into  a  fine-grained  mosaic  around  theii'  edges.  It  is  not 
possible  to  assert  positively  that  this  rock  is  not  a  wholly  recrystallized 
arkose,  composed  of  granitic  debris,  but  there  is  now  nothing  in  its 
composition  or  structure  to  indicate  a  clastic  origin. 

No.  46.  Quartz  Hypersthene  Gabbro  with  accessory  Biotite.  Dyke, 
Dominion  mine,  township  of  Blezard. 

A  medium-grained  massive  brown  trap,  cjuite  full  of  mica. 

The  microscope  shows  this  to  be  an  eruptive  rock  of  quite  exceptional 
character  and  interest.  It  belongs  to  the  general  type  of  gabbros,  but 
has  traces  of  a  diabase-like  structure  in  its  long  idiomorphic  felspars ; 
is  related  to  the  norites  by  the  abundance  of  its  hypersthene,  and  con¬ 
tains  what  is  exceptional  for  all  of  these  rock  types — an  abundance  of 
original  quartz.  The  rock  is  quite  fresh,  but  shows  the  effect  of  dyna¬ 
mic  action  in  the  bending  of  felspar  crystals' and  in  the  uralitization  of 
the  pyroxene. 

The  felspar  is  in  stout  lath-shaped  crystals  of  good  size,  which  pro¬ 
duce  a  coarse  ophitic  or  diabasic  structure,  as  in  many  of  the  well 
known  Scandinavian  gabbros.  They  present  a  brownish  color  in  the 
thin  section,  from  an  abundance  of  ultra-microscopic  dust-like  inclusions. 
They  exhibit,  in  a  beautiful  manner,  the  effect  of  strain,  in  the  bending 
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of  the  crystals  and  the  production  of  secondary  twinning  lamella;, 
similar  to  those  described  and  figured  by  the  writer  from  the  Norites  of 
the  Cortlandt  Series,  near  Peekskill,  N.  Y.  (Am.  Jour.  Sci.  (Ill)  3.3 
p.  140,  Feb.,  1887.) 

Tlie  pyroxene  is  both  monoclinic  (diallage)  and  orthorhombic  (hy- 
persthene)  in  about  equal  amounts.  Both  are  undergoing  alteration 
into  compact  gi'een  hornblende.  The  mica  is  an  intensely  pleochroic 
biotite.  It  is  abundantly  present  in  large  flakes  of  irregular  size  and 
has  all  the  properties  of  an  original  constituent.  Quartz  is  also  quite 
abundant  in  large  clear  grains  of  irregular  shape,  and  was  apparently 
the  last  minei'al  to  crystallize.  Apatite,  zircon  and  magnetite  are  also 
present  in  considerable  amount.  This  rod?,  although  a  typical  gabbro, 
is  unusually  acid,  and  approaches  in  its  quartz  and  zircon  to  the  augite 
granites. 

No.  47.  Granite  (Micropegmatite). — Eagle  Rock  Lake  (“Moose 
Lake  ”),  near  west  end  ;  toAvnship  of  Levack. 

A  dark  rock  of  medium  grain  with  reddish  felspar. 

The  microscope  shows  this  to  be  a  biotite  granite  or  granitite  whose 
quartz  and  felspar  are  minutely  intergrown  as  they  are  in  graphic 
granite,  thus  producing  the  structure  called  micropegmatite  or  grano- 
phyie.  This  structure  exists  in  this  specimen  in  an  unusual  degree  of 
perfection.  It  composes  most  of  the  rock-mass,  and  is  usually  developed 
as  a  delicate  network  surrounding  and  radiating  from  a  central  rectan¬ 
gular  orthoclase  crystal  (generally  a  Carlsbad  twin).  The  quartz  exists 
for  the  most  part  intergrown  with  the  felspar,  but  a  few  separate  and 
indii  idual  grains  may  also  be  found.  The  ferro-magnesian  silicate  is 
biotite,  now  considerably  altered.  A  little  light  green  hornblende  is 
also  jiresent,  but  this,  like  the  chlorite,  seems  to  be  of  secondary  origin. 
Apatite  is  abundant  in  shai'p  acicular  crystals,  some  of  which  have 
attained  an  extraordinary  length. 

No.  48.  Olivine  Diahase.~(GmsX  Dyke,  .5th  Portage,  Spanish  River. 

A  medium  grained  grey  rock  whose  diabase  structure  is  macrosco- 
pically  apparent. 

The  microscope  shows  this  specimen  to  lie  a  fresh  aggregate  of 
olivine,  reddish  augite,  plagioclase  and  ilmenite,  with  accessory  apatite 
and  biotite.  Its  diabase  or  ophitic  structure  is  very  typical.  The 
olivine  in  this  rock  is  remarkly  fresh.  It  is  in  small  pale  yellow  grains, 
which  rarely  show  external  crystal  boundaries.  It  has  a  very  high 
refractive  index,  no  pleochroism,  and  contains  glass  inclusions.  The 
augite  IS  of  the  reddish  and  slightly  pleochroic  variety  common  in 
diabase.  It  not  uncommonly  shows  zones  of  growth,  having  different 
shades  of  color.  In  form  the  augite  is  allotriomorphic,  filling  the 
interstices  between  the  laths  of  plagioclase.  The  felspar  (probably 
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labradorite)  is  idiomoi'phic  and  forms  an  interlacing  network  of  lath¬ 
shaped  crystals.  It  is  the  only  constituent  that  shows  any  alteiation, 
and  this  is  comparatively  slight.  The  opaque  iron  oxide  is  probably 
ilmenite.  It  is  without  distinctive  form  or  alteration,  and  is  some¬ 
times  surrounded  by  a  narrow  rim  of  biotite.  Apatite  is  abundant. 

No.  49.  Diabase. — Bruce  Mines,  north  shore  of  Lake  Huron. 

A  dark  brown  granular  rock,  containing  vein  quarts  and  dissemin¬ 
ated  chalcopyrite. 

The  mici’oscope  shows  this  specimen  to  be  a  diabase,  free  fiom  oli¬ 
vine  and  in  rather  an  advanced  stage  of  alteration.  Its  structure  is 
quite  normal.  The  stout  and  somewhat  rounded  laths  of  plagioclase 
are  but  little  altered.  The  place  of  the  pyroxene,  on  the  other  hand, 
is  entirely  taken  by  a  granular  aggregate  of  brownish  crystalloids  with 
a  weak  double  refraction  and  high  extinction.  These  may  represent 
originally  polysomatic  augite  (cf.  Lawson,  Rainy  Lake  Report),  but 
they  now  occupy  areas  of  the  irregular  form  characteristic  of  diabase 
pyroxene.  The  common  change  of  the  pyroxene  to  hornblende  or 
chlorite  has  hardly  more  than  commenced  in  this  rock.  There  is  little 
secondary  quartz  present. 

No.  50.  Felsite. — Cliff  on  Colonization  Road,  half  a  mile  north-west 
of  Sudbuiy. 

Pale  grey  compact  felsite. 

The  microscope  shows  this  rock  to  be  a  medium  grained  mosaic  of 
interlocking  quartz  and  felspar  individuals,  with  which  are  associated 
a  small  amount  of  biotite,  magnetite  and  minute  highly  refractive 
epidote  (1)  granules.  All  the  constituents  are  quite  fi’esh,  although  the 
felspar  shows  an  incipient  stage  of  kaolinization.  The  grain  is  not  en¬ 
tirely  even,  nor  are  there  any  distinctly  porphyritic  crystals  present. 
It  is  not  impossible  that  the  rock  may  be  of  clastic  origin,  but  if  it  is, 
recrystallization  has  progressed  so  far  as  to  obliterate  all  certain  traces 
of  its  original  structure. 

No.  38.  Porphyritic  Diabase  or  Diabase-Foryhyrite. — (Dyke)  Nach- 
vak,  Labrador. 

A  dark  green  compact  and  massive  rock,  in  which  minute  crystals 
may  be  detected  with  the  unaided  eye.  One  side  of  this  specimen 
represents  the  edge  of  the  dyke,  and  from  this  the  grain  can  be  dis¬ 
tinctly  seen  to  grow  coarser  as  we  pass  to'  the  opposite  side  of  the 
specimen. 

The  miscroscope  shows  that,  in  spite  of  considerable  alteration,  the 
original  composition  and  structure  of  this  rock  are  still  plainly  lecog- 
nizable.  Good  sized  lath-shaped  crystals,  of  an  almost  colorless 
augite,  are  imbedded  in  a  fine-grained  but  holocrystalline  ground-mass, 
composed  of  minute  lath-shaped  felspars  and  green  hornblende.  The 
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only  Other  noticeable  constituent  is  titanic  iron  (ilmenite)  in  minute- 
giains,  which  is  largely  altered  to  grey  leucoxene. 

The  alteration  to  which  this  rock  has  been  subjected,  consists  prin- 
cipally  hi  uralitization  of  the  pyroxene,  i.e.,  its  change  into  more  or 
less  fibrous,  secondary  green  hornblende.  This  change  is  only  partial 
in  the  case  of  the  larger  porphyritic  pyroxene  crystals,  so  that  a  large 
core  of  unaltered  mineral  remains  at  the  centre  (Fig.  7).  In  the  case 

Figure  7. 


Section  of  specimen  38,  from  a  dyke  at  Nachvak,  Labrador.  Porphyritic  diabase 
or  diabase  porphyrite,  showing  an  unaltered  core  of  pyroxene  in  a  crystal  which 
has  been  peripherally  changed  to  hornblende. 


of  the  finer  pyroxene  of  the  ground-mass,  however,  the  change  to  horn¬ 
blende  has  been  complete.  Accompanying  this  development  of  secondary 
hornblende,  there  has  been  some  little  biotite  also  formed.  The  felspar 
has  itself  suffered  little  alteration,  although  very  delicate  hornblende 
needles  have  also  been  developed  in  it.  The  opaque  iron  ore  (ilmenite) 
is  extremely  changed  to  leucoxene,  which  surrounds  it  as  a  border, 
when  the  grain  of  the  original  mineral  has  not  been  entirely  replaced. 
Twinning  parallel  to  the  orthopinacoid  is  a  very  common  feature  in  the 
original  augite  of  this  rock. 

No.  39.  Variolife  {Sj)herulitic  i)m6ase.)— Ottawa  Islet,  Hudson  Bay. 

A  compact  greenish-grey  rock,  with  round  or  oval  spots  of  a  paler 
color  distributed  somewhat  irregularly  through  it. 

The  microscope  shows  this  specimen  to  be,  in  spite  of  its  greatly 
altered  ^  condition,  a  rock  of  unusual  interest.  It  represents  a  peri¬ 
pheral  facies  of  a  diabase,  called  variolite  (cf.  Rosenbusch  :  Mass.  Gest., 
2nd  Ed.,  p.  227),  which,  although  well  known  from  many  localities  in 
Europe,  has  not,  as  far  as  I  am  aware,  ever  yet  been  described  from  any 
part  of  America.  This  specimen  came  in  all  probability  from  near  the 
edge  of  a  mass  of  diabase,  and'was  once  a  very  fine  grained  (possibly 
partly  glassy)  and  porphyritic  variety  of  this  rock.  The  round  or  oval 
spots  represent  former  spherulites,  which  are  characteristic  of  rocks 
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whose  solidification  has  been  rapid.  Such  spherulitic  aggregations, 
while  universally  distributed  through  the  acid  rocks,  are  exceptional 
in  those  of  basic  composition.  Nevertheless,  they  have  been  described 
from  the  edge  of  diabase  areas  in  Bavaria,  Saxony,  Savoy,  Piedmont, 
Russia  and  Great  Britain. 

This  specimen  of  variolite  from  Hudson  Bay  has  sufiered  total  alter¬ 
ation  of  all  its  original  mineral  components,  and  yet  enough  of  its 
original  structure  has  been  preserved  to  place  its  true  character  beyond 
reasonable  doubt.  The  main  mass  of  this  rock  is  now  a  matted  aggre¬ 
gate  of  secondary  hornblende  fiakes  and  fibres,  together  with  epidote, 
chlorite  and  a  little  quartz.  There  are,  however,  still  recognizable 
traces  of  the  former  structure,  for  the  narrow  laths  of  felspar  have 
frequently  left  their  outlines  where  their  substance  has  wholly  dis¬ 
appeared.  The  outlines  of  the  former  porphyritic  crystals  are  in  the 
main  quite  sharp.  From  their  shape  they  appear  to  have  been  largely 
olivine,  although  they  are  now  all  replaced  by  an  aggregate  of  serpen¬ 
tine,  chlorite  and  epidote.  The  oval  patches  of  a  lighter  color  appear 
in  the  thin  section  as  cloudy  and  almost  opaque  areas.  They  are  also 
composed  largely  of  secondary  hornblende,  chlorite  and  epidote,  but 
through  them  run  the  lighter,  more  or  less  radiating  lines  representing 
the  former  felspar  crystals,  whose  arrangement  is  quite  characteristic 
of  the  spherulites  or  “  varioles  ”  of  the  European  varieties. 

No.  43.  Hornhlendic  Pyroxenite,  in  process  of  alteration  to  talc 
(steatite).  Near  Skynner’s  Cove,  Nachvak,  Labrador. 

A  dark  massive  rock  of  trappean  aspect,  but  noticeably  soft  and  easily 
scarred  white  by  even  a  slight  scratch. 

This  specimen  is  of  very  exceptional  interest,  both  on  account  of  its 
original  petrographical  character,  and  also  because  of  its  alteration, 
the  process  of  which  is  admirably  shown  in  the  thin  section.  The 
rock  was  once  an  evenly  granular  aggregate  of  enstatite,  diallage, 
hornblende  and  magnetite.*  The  first  named  of  these  constituents  is 
by  far  the  most  abundant  and  it  has  succumbed  to  an  extensive  altera, 
tion  into  a  finely  matted  aggregate  of  talc  scales.  This  same  alteration 
has  also  gone  on,  although  to  a  much  less  extent  in  the  hornblende  and 
also  to  a  still  smaller  extent  in  the  diallage  (Fig.  8).  It  is  analogous 
to  the  alteration  of  the  enstatite  from  Bamle,  Norway,  to  talc,  so  fully 
figured  and  described  by  vom  Rath  and  Bi'Ogger  (Monatsber.  Berl. 
Akad.  Wiss.,  Oct.,  1876,  and  Zeitschrift.  fiir  Kryst.  I.  p.  18.) 

The  enstatite  has  very  pale  colors  in  the  thin  section,  but  has  its 
characteristic  pleochroism  ;  a.  reddish  ;  t).  yellowish  to  colorless  ;  C. 

*  It  is,  therefore,  a  hornblendic  variety  of  the  rock-type  for  which  the  writer  has 
suggested  the  name  Websterite.  Am.  Geologist,  July,  1890. 
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pale  greeni.sh.  It  also  shows  parallel  extinction  and  all  the  other  proper¬ 
ties  of  an  orthorhombic  mineral,  together  with  the  rectangular  cleavage 
of  pyroxene  in  cross  sections.  It  no  longer  has  its  original  form,  but 
now  exists  only  as  irregularly  shaped  cores  in  the  midst  of  the  talc 
which  has  taken  its  place. 


Figure  8. 


I 

cL 


Section  of  specimen  43,  from  near  Skynner’s  Cove,  Nachvak,  Labrador.  Horn- 
en  1C  pyroxenite  in  process  of  alteration  to  talc.  a.  Hypersthene  or  enstatite. 

0.  Hornblende,  c.  Talc.  d.  Magnetite,  e.  Diallage. 

The  hornblende  is  next  to  the  enstatite  in  abundance.  It  has  all 
the  properties  of  an  original  component.  It  is  compact  and  with  its 
usual  optical  orientation  and  pleochroism :  a.  and  h.  pale  yellow  ;  c.  green. 
Its  alteration  to  talc  is  as  yet  comparatively  slight.  The  monoclinic 
pyroxene,  recognized  by  its  high  extinctive  angle,  is  nearly  colorless 
and  devoid  of  all  pleochroism.  Its  amount  is  relativelv  small  and  it  is 
the  best  preserved  of  all  the  constituents.  The  opaque  iron  ore  in  this 
rock  occupies  a  very  prominent  place.  It  is  in  irregular  grains,  some, 
times  of  rounded  form,  and  is  either  compact  or  porous.  The  magnet 
shows  it  to  be  magnetite.  The  talc  scales  are  usually  arranged  radially 
about  these  grains.  The  rounded  contours  of  the  largest  and  least 
solid  of  the  magnetite  areas,  suggest  that  they  may  represent  a  replace¬ 
ment  of  olivine,  but  no  certain  traces  of  this  mineral  now  exist  in  this 
rock. 
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LEVELS  OF  LAKES  ABOVE  THE  SEA. 

The  following  are  the  approximate  elevations  above  the  sea,  of  the 
more  important  lakes  shown  on  the  map  accompanying  this  report. 
In  the  case  of  lakes  lying  close  to  the  Canadian  Pacific  Railway,  the 
levels  have  been  ascertained  by  direct  comparison  with  some  point  on 
the  line,  but  where  the  distance  was  considerable,  the  altitude  of  the 
lake  was  determined  by  barometric  readings  relatively  to  the  railway, 
except,  that  of  Onaping  Lake,  which  was  derived  from  a  comparison  of 
the  mean  of  twelve  barometric  readings  with  the  average  reading  at 
the  sea  level  in  the  same  month.  The  heights  of  the  lakes  in  the 
north-eastern  part  of  the  sheet  are  deduced  from  the  observations  of  the 
late  Mr.  Alex.  Murray  and  myself,  checked  by  the  level  of  the  railway  at 
Wahnapitaj  station.  The  names  of  the  lakes  are  given  in  alphabetical 

order.  Feet  above  sea  level. 


Bannerman  Lake . 

Barlow  (near  W.  end  of  Lake  Nipissing) 
Campbell  do  .  •  • 

Crooked  or  Crab  (near  Cartier  Station). . 

Elbow  (in  Township  45) . 

Fairbank,  or  Washaigamog . 

Geneva . 

Koo-ka-gaming . 

Maskinonge-wagaming . 

Matta-gama-  shing . 

Ma-zin-in-waning,  or  Vermilion . 

Murray  (W.  of  Sturgeon  River) . 

Nipissing . 

Ni-ta-wa-gami  or  Whitewater . 

Onaping . - . 

Onaping,  Lower  Lake . 

Panache . 

Pogamasing . 

Ramsay . 

Red  Deer . 

Round . 

Straight . 

Vermilion,  or  Ma-zin-in-waning . 

Wahnapitse . 

Washaigamog,  or  Fairbank . 

Wash-ki-gamog . 

White- water,  or  Ni-ta-wa-gami . 

Windy,  or  Ma-ko-ping . 


1,270 

650 

645 

1,348 

678 

867 

1,345 

879 

800 

866 

786 

774 

639 

835 

1,417 

1,410 

772 

1,181 

820 

685 

780 

1,335 

786 

845 

867 

788 

835 

.  1,060 
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List  of  Elevations  on  the  Canadian  Pacific  Railway  from  a 
two  {52)  miles  west  of  Callander,  which  is  SJ^SP 
Montreal. 


point  Fifty- 
miles  from 


These  elevations  were  obtained  from  the  profiles  of  the  Canadian 
Pacific  Railway  corrected  by  comparison  with  the  recently  perfected 
evels  of  the  United  States  lake  surveys,  as  published  by  Mr  L  Y 
Schermerhoim  in  the  American  Journal  of  Science,  April,  1887,  and 
the  level  of  Lake  Nipissing,  as  ascertained  by  William  Murdoch,  C.E 
for  the  Department  of  Railways  and  Canals,  Canada.  The  mean 
evel  of  Lake  Huron  is  given  as  518,3^  feet  above  mean  sea  level,  while 
the  level  of  Lake  Nipissing,  according  to  Mr.  Murdoch,  is  639  feet. 
Assuming  these  elevations  as  correct,  the  height  of  Sudbury  Junction 

was  fii^d  at  840  feet  by  the  mean  of  the  levels  as  brought  up  from 
Lakes  Huron  and  Hipissing. 


Main  Line  Canadian  Pacipic  Railway. 


Miles  West 
of 

Callander. 

Eleva¬ 

tion 

above 

Sea. 

Miles  West 
of 

Callander. 

Eleva¬ 

tion 

above 

Sea. 

Miles  West 
of 

Callander. 

Eleva¬ 

tion 

above 

Sea. 

52 

53 

54 

55 

55 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

Markstay. 

V  euve  Ri  ver  B  ’dsre. 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

Wahnapitie  S't. 
Bridge  across  Wah- 
napitee  River.  I 

653 

665 

657 

661 

657 

657 

660 

671 

672 
675 
670 
668 

663 

664 
662 
662 
662 
663 

665 
667 
670 

669 

670 

673 

674 
693 
699 
714 
729 
740 
766 
823 
847 

847 

818 

788 

777 

776 

776 

87 

88 

89 

90 

91 

Romford  St. 

92 

93 

94 

95 

96 

97 

98 

Sudbury  St. 

99 

100 

101 

102 

Murray  Mine. 

103 

104 

105 

106 

107 

108 

109 

110 

Chelmsford  St. 

111 

112 

113 

114 

115 

116 

Bridge  across  Ver¬ 
milion  River. 
Larchwood  St. 

117 

118 

119 

784 

812 

812 

796 

810 

835 

831 

853 

833 

838 

838 

882 

842 

840 

856 

906 

954 

976 

975 

949 

895 

871 

875 
879 
878 
881 

876 

876 

883 

877 

872 
865 
865 

858 

8.58 

860 

867 

884 

931 

120 

121 

122 

Onaping  St. 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

Cartier  St. 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

Straight  Lake  St. 

145 

146 

147 

148 

149 

160 

151 

152 

153 

Pogamasing  St. 

154 

155 

960 

996 

1037 

1050 

1075 

1097 

1145 

1202 

1219 

1257 
1292 
1349 
1360 
1370 
1351 
1356 
1364 
1345 
1349 
1359 
1364 
1343 
1289 

1258 
1261 
1292 
1340 
1335 
13,36 
1311 

1259 

1206 

1202 

1156 

1150 

1145 

1144 

1144 

1140 

1156 
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Sault  Ste.  Maeie  Branch. 


Miles  West 
of 

Sudbury. 

Eleva¬ 

tion 

above 

Sea. 

1 

Miles  West 
of 

Sudbury. 

Eleva¬ 

tion 

above 

Sea. 

Miles  West 
of 

Sudbury. 

Eleva¬ 

tion 

above 

Sea. 

Sudbury  St. 

1 

2 

3 

Copper  Cliff  St. 

4 

5 

6 

7 

8 

9 

10 

11 

Naughton  St. 

12 

13 

14 

15 

16 

Bridge  across  Ver¬ 
milion  River. 

840 

834 

829 

828 

832 

836 

848 

857 

848 

843 

792 

783 

786 

786 
779 

787 
775 
766 

770 

771 

17 

18 

Whitefish  St. 

19 

20 

21 

22 

23 

24 

Worthington  St. 

25 

26 

27 

28 

29 

30 

31 

32 

Nelson  St. 

33 

34 

777 

794 
791 
785 
810 
822 
803 

795 
761 
756 
756 
738 
710 
685 
705 
671 
700 
718 
702 
705 
704 

35 

36 

37 

Brid  ge  across  Span¬ 
ish  River. 

38 

39 

40 

Stanley  St. 

41 

42 

43 

44 

45 

46 

47 

48 

Webb  wood  St. 

49 

50 

690 

646 

620 

620 

671 

677 

671 

669 

(569 

663 

663 

682 

667 

679 

666 

()42 

643 

622 

646 
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REPORT  BY  H.  H.  LYMAN,  M.A.,  OF  MONTREAL,  ON 
LEPIDOPTERA  COLLECTED  BY  DR.  R.  BELL  IN  THE 
COUNTRY  NORTHWARD  OF  LAKE  HURON. 

These  specimens  were  taken  in  different  yeai’S  by  Dr.  Bell  and 
embrace  seventy-three  (73)  species  of  the  order.  Most  of  them  were 
unfortunately  in  poor  condition,  and  hence  several  species  could  not 
be  determined  with  certainty,  while  some  of  the  specimens  were  quite 
undeterminable.  Having  been  collected  for  the  pui'pose  of  identifica¬ 
tion  only,  few  of  them  were  preserved  in  such  a  way  as  to  be  of  value 
for  museum  purposes. 

The  species  of  most  interest  is  Coanonympha  iHornata,  Edw.,  des¬ 
cribed  from  the  neighbourhood  of  Lake  Winnipeg.  This  species  was 
not  previously  known  from  so  far  east  except  that  Mr.  Win.  H.  Edwards, 
from  drawings  by  Gosse,  believes  that  it  occurs  in  Newfoundland.  The 
form  represented  in  this  collection  is  a  very  dark  one  and  was  thought 
by  Mr.  Henry  Edwards  of  New  York,  to  be  a  new  species,  but  Mr.  W. 
H.  Edwards,  of  Coalburgh,  W.  Ya.,  pronounced  it  to  he  Inornata. 
The  other  species  represented  are  chiefly  those  which  -might  naturally 
be  looked  for  in  the  Lake  Huron  region.  One  of  them,  however,  Theda 
strigosa,  Harris,  was  not  before  known  to  occur  so  far  north  in  this 
longitude,  though,  further  west,  it  is  said  to  have  been  taken  as  far 
north  as  Manitoba.  One  of  the  most  interesting  specimens  is  a 
hermaphrodite  of  Argynnis  Atlantis,  Edw.,  in  which  the  right  side  is 
male  and  the  left  female.  The  abdomen  is  unfortunately  in  too  poor  a 
condition  to  admit  of  an  examination  of  the  genital  organs. 

For  the  determination  of  some  of  the  specimens  I  am  indebted  to 
Mr.  Wm.  H.  Edwards,  Professor  J.  B.  Smith,  of  New  Jersey,  and  the 
Reverend  Geo.  D.  Hulst,  of  Brooklyn,  N.Y.  The  following  is  a  list  of 
the  species  with  the  localities  and  the  dates  of  capture.  The  number 
of  specimens  taken  at  each  place  is  indicated  by  the  numbers  in 
brackets.  Where  no  number  is  given,  one  is  to  be  understood. 

Pieris  Protodice,  Bd. — Lee.  Sault  Ste.  Marie,  July  16th. 

P.  Oleracea,  Harris.  Sault  Ste.  Marie,  La  Cloche,  Montreal 
River.  June,  July  and  August. 

P.  Rapee,  Linn.  Lake  Temiscaming.  September. 

Colias  Philodice,  Godt.  Sault  Ste.  Marie,  Lake  Temagami,  Lake 
Temiscaming,  La  Cloche,  Sudbury.  J uly,  August  and  September. 
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C.  Interior,  Scudder.  (4)  Spanish  River,  Lake  Temagami.  August. 
Danais  Archip-pus,  Fab.  Georgian  Bay.  July. 

Argynnis  Cijbele,^ah.  (3)  Georgian  Bay,  La  Cloche.  July  and 
August. 

A.  Ap)hrod%te,  Fab.  (3)  Lake  Temiscaming,  (3)  Spanish  River, 
Monti’eal  River.  July  and  August. 

A.  Atlantis,  Edw.  Sault  Ste.  Marie.  June,  July  and  August. 

One  specimen  is  a  hermaphrodite. 

A.  Myrina,  Cram.  (4)  Sault  Ste.  Marie.  July  and  August. 

A.  Chariclea,  Schneid.  (4)  Spanish  River.  July. 

A.  Bellona,  Fab.  Lake  Temiscaming.  July. 

Phyciodes  Nycteis,  Doub.-Hew.  (2).  Sault  Ste.  Marie.  July. 

P.  Pharos,  Drury.  (8)  Sault  Ste.  Marie,  Spanish  River.  July. 
Cxrapta  Faunus,  Edw.  Montreal  River.  (2)  Lake  Temagami. 

(4)  Meimilion  River.  August  and  Sejitember. 

G.  Progne,  Cram.  Vermilion  Lake.  July. 
i' anessa  Antio2xi,  JAira.  (2)  Lake  Temagami,  Vermilion  River. 
August  and  September. 

Vanessa  J.  Album,  Bd.-Lec.  Lake  Temagami.  (3)  Vermilion 
River.  (4)  Echo  Lake  (2)  Montreal  River.  July,  August 
and  September. 

V.  Milberti,  Godt.  (3)  Sault  St.  Marie.  July. 

Pyrameis  Atalanta,  Linn.  (2)  Sault  Ste.  Marie,  July. 

P.  Cardui,  Linn.  (2)  Sault  Ste.  Marit.  July. 

P.  Hunter  a.  Fab.  Sault  Ste.  Marie.  July. 

Limenitis  Arthemis,  Drury.  (2)  Lake  Temiscaming.  July. 

(2)  Sault  Ste.  Marie.  June  and  July. 

Neonymg)ha  Canthus,  Bd.-Lec.  Sault  Ste.  Marie.  July. 
Cmnonymplm  Inornata,  Edw.  (4)  Sault  Ste.  Marie.  June  28th 

July  8th.  ’ 

Satyrus  Nephele,  Kirby.  Georgian  Bay.  (2)  La  Cloche.  August. 
Thecla  Strigosa,  Harris.  Wahnapitie  Lake.  August  17th. 
Chrtjsdphanus  Thoe,  Bd.-Lec.  Sault  Ste.  Marie.  July. 

C.  Hypophleas,  Bd.  (2)  Lake  Temiscaming.  Little  Current. 

(3)  Sault  Ste.  Marie.  July,  August  and  September. 

Lyccena - ?  Sp.  undeterminable.  Sault  Ste.  Marie.  June  28th. 

Pamphila  Peckius,  Kirby.  Sault  Ste.  Marie.  June. 

PamjMa - ?  Sp.  undeterminable.  Sault  Ste.  Marie.  End  of 

August. 

P.  Mystic,  Edw.  (2)  Sault  Ste.  Marie.  June  and  July. 

P.  Cerues,  Bd.-Lec.  (2)  Sault  Ste.  Marie.  July. 

Aisoniades  ?  Sp.  undeterminable.  La  Cloche.  August. 
Deilephila  Lineata,  F.  (2)  Michipicoten.  August. 
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Ctenucha  Viryinicn,  Chavp.  Sault  Ste.  Marie.  June  JUtli. 
Lithoda  Bicolor,  Grote.  Wahuapita-  Rivei'.  August  16th. 
Euphanesra  Mendica,  AValk.  (2)  Sault  Ste.  Alarie.  July. 

Crocota - 1  Mattawa.  July  14th. 

C.  Ruhicundaria,  Hubn.  Sault  Ste.  Mane.  July. 

Arctia  Saundersii,  Grote.  Georgian  Bay.  Augu.st. 

A.  Phyllira,  Drury.  Near  Bruce  Mine.s.  August  6th. 

Agrotis  Noroianinna,  Grote.  Mattawa,  July. 

A.  Haruspica,  Grote.  Mattawa.  July  14th. 

A.  Ypsilon,  Rott.  Sault  Ste.  Marie.  July. 

yl.  Hubn.  Sault  Ste.  Marie.  June  14th. 

Mamestra  Vicina,  Grote.  Mattawa.  July. 

Scoliopteryx  Lihatrix,  Linn.  Lake  Temiscaming.  July. 
Lithophane  Fexata,  Grote.  Upper  Ottawa  River,  September. 
Aletia  AryiUace.a,  Hubn.  (5)  Upper  Ottawa  Hiver.  September. 
Flasia  Bcdluca,  Gey.  Mattawa.  July. 

P.  Bimaculatu,  Steph.  (2)  Lake  Temiscaming.  July. 

P.  Alortuorum,  Guen.  (2)  Montreal  River.  Augu.st  2n(l. 

P.  Viridisignata,  Grote.  Montreal  River,  August  9th. 

Ileliothis  Armiger,  Hubn.  Vermilion  River.  September. 
Catoccda  Concumhens,  Walk.  Sault  Ste.  Marie.  August. 
Pseiidaglossa  LubricaUs,  Gey.  Mattawa.  July  14th. 

Epizeuxis  jEmuJa,  Hubn.  Vermilion  River.  August. 

E.  Americans,  Guen.  Mattawa.  July. 

Eutrapela  Transversata,  Drury.  Montreal  River  and  Trout  River 
to  the  north  of  it.  August. 

E.  Transversata,  Drury,  Var.  Vermilion  River.  September. 
Therina  Fervidaria,  Hubn.  (2)  Montreal  River.  August  9th. 
Sicya  Macularia,  Harris.  La  Cloche.  July. 

Angerona  Crocataria,  Fab.  Sault  Ste.  Marie.  July. 

Corycia  Vestuliata,  Guen.  Sault  Ste.  Marie.  July  2n(l. 

C.  SemicJarcaa,Wa\k.  Sault  Ste.  Marie.  June  30th. 

Semiothisa  Granitata,  Guen.  Vermilion  River.  Aug  tst. 

Cleora  PuJchraria,  Minot.  Montreal  River,  August  9th 
Onaping  Lake,  September  11th. 

Triphosa  Duhitata,  Steph.  Near  Onaping  Lake, 

Township  of  Levack,  Octohei . 

Rheumaptera  Unangulata,  Haw.  Sault  Ste.  Mane. 

R.  Hastata,  Linn.  (2)  Sault  Ste.  Marie.  July. 

Hydriomena  Sordidata,  Fab.  Var.  Glaacafa,  Pack. 

Marie.  July. 

Salehria  Fusca,  Haw.  Sault  Ste.  Mane.  July. 


C-^) 

September 

July. 

Sault  Ste. 
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MEANINGS  OF  INDIAN  GEOGEAPHICAL  NAMES  IN  THE 
COUNTEY  AEOUND  SUDBUEA". 

During  the  progress  of  our  surveys  and  explorations,  care  was 
taken  to  obain  from  the  local  Indians  the  meanings  of  their  geo¬ 
graphical  names  as  for  as  they  were  able  to  give  them  My  own 
Lowledge  of  the  Ojibw^  or  Otchipwai  language  enabled  me  _  to 
verify  these  in  most  cases.  But  all  the  translations  in  the  following 
list  have  been  submitted  to  Mr.  Eobert  Eoss,  of  Naughton,  and 
Professor  John  Galbraith,  C.E.,  of  Toronto,  both  of  whom  have  a 
knowledge  of  this  language.  Some  of  these  names  have  the  Cree 
rather  than  the  Ojibw4  form,  from  which  it  appears  probable  that 
the  Orees  who  now  inhabit  the  country  around  James’  Bay,  may  have 
at  one  time  extended  further  south.  The  meanings  of  these  Indian 
names  are  often  obscured  by  contractions,  which  are  very  common 
in  the  Ojibw^  dialect,  and  also  by  corruptions  that  have  crept  in  by 
carelessness  and  have  been  adopted  by  the  Indians  themselves.  The 
spelling  in  common  use  is  given  with  the  addition,  in  some  cases, 
of  what  is  believed  to  be  the  correct  form.  In  the  pronunciation, 
it  is  to  be  understood  that  the  vaAe  of  the  letters  is  the  same  as  in 
French  which  gives  the  sound  much  more  correctly  than  by  using 
the  English  pronunciation.  Most  of  the  Indian  geographical  names 
are  in  the  locative  form,  so  that  at  or  the  place  of  is  to  be  under¬ 
stood  in  addition  to  the  interpretation  given  in  this  list.  The  names 
are  in  alphabetical  order. 

Ashigan-ipoon-sap-agaming — The  lake  where  nets  are  set  for  bass 
in  winter.— A  lake  just  south  of  Koo-ka-gaming  Lake. 

Ka-bi  (or  pi)-to-ti-twi-a— The  stream  having  the  same  course  as 
(or  continuing  the  course  of)  another  stream  ;  or  it  might,  in 
other  cases,  mean  the  stream  parallel  to  another  stream.— A 
branch  of  Sturgeon  Eiver  from  the  west  in  townships  25  and 
23,  which  has  the  same  course  as  the  stretch  of  the  latter  just 

below  it. 

Ka-kake-shi-wish-ta-gwa-ning — The  cormorant’s  head.  A  rock 
forming  part  of  the  cliffs  on  the  west  side  of  Onaping  Lake,  a 
short  distance  north  of  Proudfoot’s  line. 

Ka-min-i-tik-wia-kwuk— Eiver  having  many  islands.— A  stream  in 

the  township  of  Morgan. 
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Ka-si-s^-gan-da-ga-wonk — Where  there  are  spruces. — A  lake  west 
of  upper  Vermilion  Eiver  and  near  Proudfoot’s  east-and-west 
line. 

Ka-wa-wi-ai-gama — The  round  lake. — Situated  east  of  the  outlet 
of  Onajiing  Lake. 

Ka-wa-sa-ski  (or  hi)-gama — The  lake  of  bays.— A  lake  on  a  small 
river  of  the  same  name  which  flows  into  the  upper  Vermilion 
from  the  west. 

Ka-wak-won-d-ka-gama — Lake  where  tripe  de  roche  is  plentiful. — 
Situated  a  short  distance  west  of  Upper  Vermilion  Eiver. 

Kin-ni-wabik — (Golden)  eagle’s  rock. — A  lake  in  the  south¬ 
eastern  part  of  Levack,  which  the  surveyors  have  called 
“Moose  Lake.” 

Kitchi-mish-kwis — Big  grass. — A  branch  of  Vermilion  Eiver  from 
the  north. 

Kino-gami — Long  lake. — Between  Lake  Panache  and  Wahnapitee 
Station  on  the  Canadian  Paciflc  Eailway. 

Koo-ka-gaming — Owl  lake. — A  lake  nine  miles  long,  situated  a 
short  distance  east  of  Wahnapitie  Lake. 

Ma-ko-ping — Contraction  for  bear  lake — literally,  bear’s  water. — 
The  aboriginal  name  for  the  sheet  of  water  which  has  been  re¬ 
named  “  Windy  Lake,”  on  the  line  of  the  Canadian  Pacific  Eail¬ 
way  north-west  of  Sudbury.  • 

Mat-ta-ga-ma-shing — A  contraction  for  Mat-ta-wa-ga-ma-shing — 
The  meeting  of  the  waters — literally,  the  place  where  the 
lakes  meet  together. — At  this  sheet  of  water  two  arms  meet 
and  into  each  of  them  a  canoe-route  falls.  A  lake  laying  just 
east  of  WahnapitiB  Lake. 

Maskin-ongAwa-gaming  —  Big  pike  lake. — Between  Sturgeon 
Eiver  and  Wahnapitas  Lake. 

Maz-in-in-waning — The  pictured  water. — So  called  from  the  re¬ 
flection  of  the  landscape  on  the  calm  water  in  the  summer 
evenings.  Situated  in  the  township  of  Fairbank.  The  sur¬ 
veyors  re-named  it  “Vermilion  Lake.” 

Ministik  (Sa-kuh-i-kun)— Island  lake  (Cree). — A  lake  on  the 
town-line  between  Ermatinger  and  Cascaden. 

Miska-wi-ko-bang — Place  of  the  rushes. — A  lake  about  ten  miles 
north  of  the  township  of  Lumsden. 

Muck-a-tai-wa-gaming — Black  lake. — On  the  east  side  of  the 
Whitefish  Indian  reserve. 
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Na-mai-gus  (or  goos)— Trout  (the  large  grey  or  lake  trout).— A 
lake  east  of  Onaping  Elver. 

Ni-nips-ka-gaming  (or  Ni-bish-i-ka-gaming)— Leafy  lake— The 
source  of  Vermilion  Elver.— Situated  a  short  distance  east  of 
Onaping  Lake. 

Nipissing — A  contraction  for  A-nib  (or  nip)-i-sing  The  place  of 
elms.  Or,  possibly,  it  may  mean  the  little  lake— as 'compared 
with  Lake  Huron.— Lake  at  the  head  of  French  Elver. 
Nita-wa-gami— Lake  where  the  stream  is  born— A  lake  in  the 
northern  part  of  Snider.  Ee-named  Whitewater  Lake  by  the 
surveyors. 

0-na-ping.— May  be  a  contraction  for  O  (or  wun)-num-un-a-ning 

_ Oree  for  red  paint  or  “vermilion”  place.  Perhaps  the 

reason  why  the  river  from  the  junction  of  this  stream  with 
what  the  Indians  call  the  Onwatin,  has  received  the  name  of 
Vermilion  Elver,  is  to  be  traced  to  this  meaning.  Onaping 
might  also  be  a  contraction  for  Oo-na-min-a-ping— place  of 
gooseberries,  Oo-na-min  being  the  word  for  the  fruit  we  call 
gooseberries  in  the  dialect  of  the  Crees  around  James’ Bay, 
although  shabomin  is  the  name  of  these  berries  in  the  Ojibw^ 
dialect. 

On-wa-tin— Calm  or  smooth— literally  no  wind.— A  lake  on  tne 
Vermilion  Eiver,  regarded  by  the  Indians  as  the  source  of  the 
main  river,  which  is  known  among  them  by  the  same  name. 
Pawa-tik,  or  Pow-a-tik— Eapid.— A  small  river  which  flows  through 
township  66. 

Pay-pun-aka-mas-kik— Probably  a  contraction  for  Pay-i-pa-pun- 
aka-mas-kik.  Where  the  sun  shines  out  upon  the  other  side, 
or  there  is  a  glint  of  sunshine  over  on  the  other  side  of  the 
.j^ater.— A  lake  between  the  Onaping  and  upper  Vermilion 
Eiver.  Its  northern  extremity  touches  Proudfoot’s  east-and- 
west  line. 

Pi-mitchi-wan-ga  (or  ka) — Probably  for  Pi-midgi-i-wan-ka 
Place  of  running  water.— A  lake  on  the  upper  Vermilion 

Eiver. 

Ping-wi-i-min-ka-ni-wi  (sipi)— Sand-cherry  river  with  the  two 
branches.— A  small  river  flowing  into  the  township  of  Morgan. 
Po  (or  pa)-gama-sing — A  contraction  for  either  Opa-gama-sing, 
Lake-of-the-narrows  orPa-gwa-gama-sing,  shallow  lake.  Lake 

of  the  Shallow  Norrows  would  be  an  appropriate  name.— A 
lake  ten  miles  long,  situated  just  west  of  Spanish  Eiver,  opposite 
the  station  of  the  same  name  on  the  Canadian  Pacific  Eailway. 
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Sa-ga-mook — The  Peninsula. — The  name  of  an  Indian  village 
situated  at  a  peninsula  on  the  north  shore  of  Lake  Huron 
a  few  miles  west  of  La  Cloche. 

Sagitchi-wai-a-ga-mog — Lake  with  the  hills  where  the  water  goes 
out.  Sagitchi  is  a  single  particle  and  means  out  of,  or  out 
from,  and  wai  is  a  contraction  for  wai-tchu,  a  hill. — A  lake 
situated  just  north  of  the  township  of  Lumsden. 

Schkow-a-na-ning  (for  Wa-skarwa-naning). — The  place  of  the  turn 
(in  the  canoe-route),  A  lake  east  of  Onaping  Eiver. 

Shi-ba-o-na-ning — The  channel. — The  original  and  proper  name 
of  a  place  on  the  north  shore  of  Lake  Huron.  Called  also 
“Killarney,” 

Shing-wak — White  pine. — A  lake  a  short  distance  east  of  Onaping 
River. 

Temagami — Deep  lake  (in  the  Ojibw^  or  Otchipwai  dialect), — 
A  lake  thirty  miles  long  between  the  Montreal  and  Sturgeon 
Rivers  and  sending  a  stream  into  each. 

Temiscaming — Deep  lake  (in  the  Cree  dialect). — On  the  Ottawa 
River,  where  it  changes  its  general  course  from  west  to  east, 

Wab-a-gi-(or  ki)-zhik — Clear  or  white  sky. — A  lake  in  the 
southern  part  of  Hairn. 

Wah-na-pit-se — More  ocrrectly  Wa-na-pit-^-(ping),  the  final 
syllable  being  merely  locative,  as  it  was  formerly  spelled  upon 
the  maps.  The  change  to  the  present  incorrect  form  was  intro¬ 
duced  by  the  late  Mr.  Alexander  Murray  when  he  surveyed 
the  lake  in  1856,  and  arose  from  a  misapprehension  of  the  pro¬ 
per  pronunciation  of  the  diphthong  se  and  which,  moreover, 
does  not  occur  at  all  in  the  Cree  or  Ojibw^  language.  The 
accent  is  on  the  final  4.  The  h  is  the  first  syllable  is  unneces¬ 
sary,  as  the  a  alone  is  sufficient,  being  always  prounced  soft 
and  long  in  the  Ojibwd  language.  A  return  to  the  proper  and 
simpler  spelling  would  be  welcomed  by  everyone  who  has 
occasion  to  write  this  name  often.  The  word  means  hollow 
(molar)  tooth  and  was  probably  suggested  to  the  Indians,  who 
are  good  map-makers,  by  the  fact  that  the  outline  of  the  lake 
resembles  that  of  a  side  view  of  a  molar  tooth.  It  is  the 
largest  lake  on  the  river  of  the  same  name. 

Wa-na-tanga-(8a-gai-(hi)-gan)  -Hollowed-rock  lake. — Situated  east 
of  Onaping  River  and  north  of  the  township  of  Levack, 

Was-ka-gaming,  for  Oja-wask-ka-gaming — Green  or  blue  lake, 
these  colours  having  only  one  adjective  to  denote  them.  Called 
Lake  Panache,  (Antler  Lake)  on  the  maps. 
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Wa-shai-ga-mog — Clear  lake. — A  lake  in  the  south-west  corner  of 
the  township  of  Fairbank.  Ee-named,  contrary  to  the  wishes 
of  the  natives,  “  Fairbank  Lake.”  A  similar  name  with  the 
prefix  ka  belongs  to  a  lake  in  township  66. 

Was-ki-ga-mog — the  lake  that  curves  round. — A  hook-shaped  lake 
on  the  Maskinong^  Eiver,  not  far  west  of  Sturgeon  Eiver. 

We-quet-(8a-gai)  (hi)-gan)— Bay  lake. — In  the  township  of  Brma- 
tinger. 

Wenge-kis-i-naw — Why  is  it  cold  ? — The  name  of  an  Indian,  after 
whom  a  stream  north-west  of  Morgan,  and  passing  through  his 
hunting  ground,  is  called. 

Wia-shai-ga-mog — Clear  lake.— The  same  as  Wa-sha-ga-mog. 
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To  A.  R.  C.  Selvvyx,  C.M.G.,  LL.D.,  F.R.S., 

Director  and  Deputy  Head  of  the 

Geological  Survey  of  Canada. 

Sir, _ I  herewith  submit  to  you  niy  report  upon  the  physical  and 

geological  features  and  economic  resources  of  Hunters  Island  and 
adjacent  country,  lying  principally  in  the  Rainy  River  district  of  the 
province  of  Ontario,  but  extending  eastward  five  miles  and  a  half  across 
the  eastern  boundary  of  this  district  into  Thunder  Bay  distiict,  also  a 
geological  map  of  the  same  on  a  scale  of  four  miles  to  the  inch.  The 
sheet,  No.  7,  Ontario,  embraces  an  area  of  eighty-seven  and  a  half  by 
forty -eight  miles.  The  usual  size  of  the  sheets  of  this  series  is  seventy- 
two  by  forty-eight  miles,  but  fifteen  and  a  half  miles  are  added  to  this 
sheet  to  the  west,  in  order  to  show  on  the  one  sheet  that  small 
portion  of  Canadian  territory  lying  south  of  the  eastern  part  of  the  area 
embraced  in  the  Rainy  River  sheet,  already  published,  and  thus  avoid 
the  publication  of  a  second  seventy-two  by  forty-eight  mile  sheet, 
only  a  very  small  proportion  in  the  north-east  corner  of  which  would 
be  Canadian  territory.  Only  about  one-third  of  the  ai'ea  depicted  on 
this  map  is  in  Canada,  the  boundary  line  betw^een  Canada  and  the 
United  States  extending  in  a  sinuous  line  completely  across  the  sheet. 

All  the  topography  north  of  this  line  is  from  our  own  surveys,  checked 
and  in  some  cases  supplemented  by  township  surveys,  mining  location 
surveys,  timber  limit  surveys,  and  the  survey  of  the  boundaij'  line 
between  the  districts  of  Rainy  Riv^er  and  Thunder  Bay  by  the  Pro¬ 
vincial  Crown  Lands  Department. 

All  the  topography  on  the  American  side  is  compiled  from  the  best 
American  maps  extant. 

The  examination  of  the  area  was  originally  under  the  direction  of 
Dr.  A.  C.  Lawson,  who,  however,  resigned  before  the  work  was  com¬ 
pleted.  As  his  assistant,  my  work  was  fOr  the  most  part  topo¬ 
graphical.  The  geological  notes,  taken  in  conjunction  with  those  for 
the  topography,  were  only  intended  to  be  supplementaiy,  and  in  many 
places  where  surveys  were  not  required,  the  writer  took  no  geological 
notes.  With  a  few  unimportant  and  isolated  exceptions,  the  main 
-geological  boundaries  were,  however,  laid  down  by  Dr.  Law'son  on  the 
map,  prior  to  his  departure.  These  boundaries  he  determined  partly 
from  his  own  observations  and  partly  from  those  of  the  writer,  but  he 
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had  not  indicated  on  the  map  the  subdivisions  of  the  Keewatin  series, 
therefore  the  I'eport  is  brief  and  incomplete. 

The  area  of  Canadian  territory  on  this  sheet  being  small  compara¬ 
tively,  and  the  publication  of  the  map  having  been  already  much 
delayed,  it  is  deemed  advisable  to  publish  it  at  once,  I’ather  than  to 
wait  another  jrear  in  order  to  acquire  information  for  the  minuter  sub¬ 
division  of  the  rocks  of  the  Keewatin  series. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

AV.  H.  C.  SMITH. 


Ottawa,  3rd  May,  1892. 


Note. — All  bearings  have  reference  to  the  true  meridian. 


REPOUT 


THE  GEOLOGY  OF 

HUNTERS  ISLAND 

AND  ADJACENT  COUNTRY. 


INTRODUCTION. 

This  report,  with  its  accompanying  map,  is  a  continuation  of  the 
work  commenced  by  Dr.  A.  C.  Lawson  in  1883,  in  the  Lake  of  the 
Woods  region.  Since  then  his  reports  on  the  Lake  of  the  Y  oods. 

Rainy  River  and  Rainy  Lake  together  with  thi'ee  sheets  of  the  map 
have  been  published. 

This  sheet,  lying  to  the  south  and  east  of  the  Rainy  Lake  sheet,  is  Po,jinon  ot 
the  fourth  of  the  series  published,  although  it  is  numbered  “  7,”  iiU''«“^ 
accordance  wdth  a  systematic  numeration  of  the  sheets  of  this  series, 
which  it  is  intended  to  publish. 

The  present  report  and  map  embody  surveys  and  geological  investi- 
gations  made  in  the  latter  part  of  the  summer  of  1887,  during 
summer  of  1888  and  part  of  the  summer  of  1889,  during  which  time  I 
was  acting  as  topographer  and  assistant  to  Dr.  Lawson. 

In  the  summer  of  1887,1  was  assisted  by  Mr.  William  Lawson.  Work  of^  ^ 
The  early  part  of  the  summer  was  occupied  in  finishing  the  topography 
required  for  the  Rainy  Lake  sheet.  AVe  left  Fort  Frances  on  the  5th  of 
August  and  commenced  work  on  the  area  co'v’^ered  by  this  sheet  on  the 
9th  of  August.  Micrometer  and  compass  surveys  were  made  of  all  the 
lakes  and  streams  north  of  the  international  boundaiy  shown  on  this 
map  west  of  Lac  la  Croix,  with  the  exception  of  Little  Vermilion  and 
Loon  lakes  and  the  intervening  stream  ;  thence  from  the  eastern  bound¬ 
ary  of  Indian  Reserve  “  D,”  we  surveyed  the  Maligne  River,  carried  a 
micrometer  and  compass  line  along  the  south  side  of  Sturgeon  Lake, 
and  continued  this  line  through  Russell  and  Chatterton  lakes  to 
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Keat’s  Lake,  which  we  surveyed,  with  the  river  stretches  and  lacustrine 
expansions  to  Kahnipiminanikok  Lake,  through  which  we  carried  the 
line  ;  thence  up  the  Kahnipiminanikok  River  to  Saganagons  Lake, 
where  the  system  of  surveys  was  connected  with  the  mining  locations 
which  approach  within  a  few  chains  of  the  south-west  arm  of  this 
lake,  an(l^ which  had  already  been  connected  with  the  American  town- 
of  ship  surveys.  The  lakes  and  rivers  above  enumerated  form  the  north¬ 
western,  north-eastern  and  eastern  boundaries  of  that  area  to  which 
the  name  of  Hunters  Island  has  been  given.  The  south-eastern 
boundary  is  formed  by  the  northerly  shores  of  Saganaga  and  Swamp 
lakes,  by  the  Swamp  Portage,  by  the  north-western  shores  of  Cypress, 
Big  Knife,  Carp  and  Birch  lakes,  with  their  connecting  streams. 
Basswood  Lake  forms  the  southern  boundary,  while  Crooked  Lake, 
with  the  stream  which  pours  into  it  the  waters  of  Basswood  Lake, 
and  that  which  carries  the  waters  of  both  into  Lac  la  Croix,  form  the 
south-western  boundary. 

The  work  on  the  northern  boundary  of  Hunters  Island  was 
finished  on  the  30th  of  September,  and  the  season’s  work  brought  to 
a  close  at  Silver  Mountain  on  the  7  th  of  October. 

In  the  summer  of  1888  Mr.  Wm.  Lawson  again  assisted  me,  and 
from  the  29th  of  June  to  the  2Ith  of  August,  we  were  continuously 
engaged  in  surveying,  liy  means  of  the  compass  and  Massey  patent 
boat  log,  the  lakes  bordering  Hunters  Island  to  the  north-east,  and 
those  in  the  interior  of  the  island  east  of,  and  including,  the  lakes  and 
streams  forming  the  route  from  Shelley  Lake  through  Keefer  to 
Kashapiwigamak  Lake.  In  addition  to  these,  Ross,  Beaver  and 
McKenzie  lakes  were  surveyed  during  this  period. 

From  the  24th  of  August  to  the  12th  of  September,  we  were  engaged 
on  work  in  the  area  included  in  the  sheet  north  of  this,  the  Seine  River 
sheet  (No.  6  of  the  series. ) 

Between  the  15th  and  the  19th  of  September  we  surveyed  Wink 
and  Pooh-Bah  lakes,  with  the  creek  and  portage  connections  between 
these  and  Sturgeon  Lake  and  River.  The  next  week  was  spent  in 
the  Seine  River  sheet,  but  the  remainder  of  the  season,  from  the  27th 
of  August  till  the  1 8th  of  October,  was  spent  in  the  south-western  and 
northern  Laurentian  areas  of  Hunters  Island,  during  which  time  nearly 
all  the  lakes  shown  in  these  poi’tions  were  surveyed  wholly  or  in  part. 

In  the  summer  of  1889  I  was  again  assisted  by  Mr.  Wm.  Lawson. 
Work  was  commenced  at  Savanne  on  the  6th  of  June,  and  continued 
until  the  12th  of  August,  on  surveys  in  connection  with  the  Seine 
River  sheet.,  From  the  14th  till  the  25th  of  August,  while  Mr. 
Lawson  continued  working  in  this  sheet,  I  was  employed  in  Hunters 
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Island,  completing  some  untinished  surveys  arnund  icksteed,  Brent, 

William,  Conmee,  McIntyre  and  Sarah  lakes,  and  in  investigating 
more  closely  some  geological  questions  there,  and  on  the  south-east 
arm  of  Sturgeon  Lake.  The  remainder  of  the  season  was  spent  on 
the  Seine  River  sheet,  with  the  exception  of  a  week  in  October 
devoted  to  topographical  work  in  the  neighbourhood  of  Port  Arthur 
and  Fort  William. 

Mucli  of  the  area  embraced  in  the  Hunters  Island  sheet  had  been 
surveyed  for  various  purposes,  with  a  considerable  degree  of  accuracy, 
and  for  this  reason  it  was  deemed  expedient  to  use,  for  the  most  part, 
the  more  rapid  method  of  surveying  with  the  prismatic  compass,  for 
determination  of  bearings,  and  the  Massey  patent  boat  log,  for  the  surveys, 
measurement  of  distances.  This  log,  carefully  used,  gives  very  satis¬ 
factory  results  and  permits  great  rapidity  of  work,  but  it  does  not 
allow  close  continuous  examination  of  the  lake  shores  for  rock  ex¬ 
posures,  as  it  is  necessary  to  hold  a  straight  course  with  the  canoe  from 
point  to  point. 

The  southern  shores  of  the  lakes  and  rivers  along  the  international  jFder  surveys 
boundary  line  were  accurately  defined  by  the  Minnesota  township 
surveys,  which  afforded  an  excellent  base  line  for  our  work.  The  township 
whole  of  Hunters  Island  had  been  traversed  with  the  transit  and 
micrometer  for  timber  limit  purposes,  and  this  survey  lixed  with  much 
accuracy  many  prominent  points  on  all  sides.  The  boundary  line  sur¬ 
vey,  between  the  districts  of  Thunder  Bay  and  Rainy  River,  the 
Indian  Reserve  surveys,  and  the  mining  location  surveys,  all  con¬ 
tributed  considerably  to  the  topographical  detail,  and  to  the  accuracy 
of  delineation  of  the  geography  of  the  field.  Some  of  the  outlines  of  the  Canadum 
northerly  shores  of  the  lakes  and  rivers  along  the  international  boun¬ 
dary  were  taken  from  ^tr.  David  Thompson’s  survey  under  the  Bonn-  Boundary^^^ 
dary  Commission.  This  work,  when  corrected  by  the  American  town-  gj„,vey. 
ship  surveys,  has  been  found  to  be  sufficiently  accurate  between  points 
thus  fixed.  Little  Vermilion  and  Loon  lakes,  the  eastern  part  of 
Lac  la  Croix,  Crooked  and  Basswood  lakes  are  the  principal  places 
where  this  survey  was  made  use  of. 

That  Man’s  and  This  IMaii’s  lakes  were  surveyed  by  IMr.  .McDougall  Mr.  McDom 
of  Port  Arthur,  and  a  map  of  them  kindly  given  me  by  him.  The 
position  of  The  Other  IMan’s  Lake  was  fixed  by  Mr.  McDougall  with 
reference  to  those  above  mentioned,  and  the  traverse  of  the  shore  line 
and  island  was  made  by  Dr.  Lawson. 

With  the  above  exceptions,  all  the  topographical  work  of  this  sheet  Onginal 
on  the  Canadian  side  of  the  boundary  was  performed  by  the  writer  and 
Mr.  Win.  Lawson. 
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I  may  take  this  opportunity  of  expressing  my  appreciation,  not  only 
of  the  cheerful  manner  in  which  this  gentlemait  has  endured  the  hard¬ 
ships  and  undertaken  all  the  tasks  incidental  to  our  explorations,  but 
also  to  the  readiness  and  ability  with  which  he  mastered  the  require- 
ments__of  the  work  and  to  the  rapidity,  care  and  accuracy  which 
invariably  characterized  his  perfoi'inance  of  it.  He  not  only  assisted  me 
throughout  the  seasons  during  which  I  was  engaged  in  the  topography 
of  this  sheet,  but  has  been  working  under  my  direction  for  the  last 
two  seasons,  five  summers  in  all,  during  three  of  which  he  has,  for  the 
most  part,  been  engaged  in  making  independent  surveys. 

I  may  here  also  take  the  opportunity  of  acknowledging  my  indebted¬ 
ness  to  all  the  members  of  the  engineering  firm  of  Russell,  McDougall 
cfe  Russell,  of  Port  Arthur,  for  maps,  sketches  and  information  ;  to 
the  Messrs.  McKellar,  Mr.  McIntyre  and  Mr.  John  McLaurin,  of  Fort 
A\  illiam,  for  information,  and  for  assisting  me  to  secure  suitable  men  ; 
to  Mr.  Geo.  McLaurin,  of  Savanne,  and  to  Mr.  Alex.  Matheson,  of  Rat 
Portage,  for  similar  favours.  To  Messrs.  Thos.  Marks  &  Co.  of  Port 
Arthur,  I  am  especially  indebted  for  courtesies  and  favours  extending 
over  several  years. 

The  geological  literature  of  this  field  is  very  cursory.  Half  a  cen¬ 
tury  ago  the  two  main  routes  from  Lake  8upei'ior  to  the  north-west, 
were  the  Pigeon  River  route  and  the  route  by  Lac  des  INIille  Lacs. 
The  former  which  now  forms  the  boundary  line  between  British 
America  and  the  United  States,  from  Lake  Suiierior  to  the  Lake  of 
the  M  oods,  is  represented  on  this  sheet  between  Saganaga  and  ISTamakan 
lakes ;  the  latter  route  joins  this  one  at  Lac  la  Croix.  On  these 
two  routes  only,  therefore,  do  we  find  some  bi’ief  references  to  the 
geology  of  the  country  in  the  earliest  scientific  records  of  the  West. 
The  earliest  reference  that  1  can  find,  is  in  Dr.  J.  J.  Bigsby’s  delightful 
liook  of  travels,  entitled  “The  Shoe  and  Canoe,”  publi.shed  in  1850. 

In  the  Quarterly  Journal  of  Geological  Scieuce,  for  1851,  the  same 
author,  in  a  paper  entitled  the  “  Erratics  of  Canada,”  has  a  brief 
reference,  on  p.  218,  to  the  lakes  in  the  sheet. 

In  the  report  of  the  Geological  Survey  of  Wisconsin,  Iowa  and  Min¬ 
nesota,  by  Dr.  Dale  Owen,  1852,  are  references  to  the  rocks  of  Little 
Vermilion,  Sand  Point  and  Namakan  Lakes,  on  pages  317  and  318. 

In  Captain  Palliser’s  report  of  an  exploration  of  part  of  British 
North  America,  Dr.  James  Hector  under  date  1857,  gives  a  few 
geological  notes,  and  a  sketch  map  and  section  geologically  coloured, 
of  jiart  of  this  region. 

On  a  map,  by  Mr.  Devine,  of  the  north-west  jiart  of  Canada,  pub¬ 
lished  by  the  Crown  Lands  Department  of  Upper  Canada,  in  1857,  the 
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pai't  of  the  area  shown  on  this  sheet  south-east  of  Sturgeon  Lake  and 
Maligne  River  is  geologically  coloured  as  l)elonging  to  the  Silurian 
system. 

Prof.  H.  Y.  Hind  in  his  report  on  the  Assini))oine  and  Saskatclicwan  Hind, 
district,  1859,  has  a  reference,  on  page  165,  to  the  glacial  groovings  on 
the  gneissoid  rocks  of  Sturgeon  Lake. 

In  the  Quartei-ly  Journal  of  Geological  Science,  vol.  XVI 1.,  1861,  Hector. 

23age  438,  Hector  refers  to  the  rocks  of  Sturgeon,  Saganaga  and  inter¬ 
mediate  lakes. 

Hr.  Bell,  in  his  report  on  the  country  between  Lake  Superior  and  Bell . 

Lake  Winnipeg,  published  in  the  report  of  this  department  for  1872— 

73,  and  also  in  his  report  published  in  the  succeeding  volume,  1873- 

74,  on  the  country  between  the  Red  River  and  the  Saskatchewan,  with 
notes  on  the  geology  between  Lake  Superior  and  Led  Rivei,  biiellj 
records  some  of  the  geological  features  of  the  eastern  part  of  this 
region. 

Prof.  N.  H.  Winched,  in  the  15th,  16th  and  17th  Annual  Reports  of  Wiuchell. 
the  Geological  and  Natural  History  Survey  of  Minnesota,  makes  occa¬ 
sional  references  to  the  geology  of  all  the  lakes  on  the  American  north¬ 
ern  boundary. 

Brief  references  to  the  geology  of  this  region  have  been  made  in  the 
annual  summary  reports  of  this  department  for  the  years  1887,  1888 
and  1889. 

N  H  and  H.V.  Winched,  in  their  joint  report  on  the  Iron  Ores  of  X.  H.  and  H. 

,  1  T  1  Wincliel]. 

Minnesota,  1890,  refer  to  the  rocks  of  Saganaga  Ijake. 

Mr  H.V.  Mhnched,  in  the  “  American  Journal  of  Science,”  for  May,  H  V.  Wine- 
’  hell. 

1891,  publishes  an  article  on  the  same  rocks. 

Ill  the  same  journal,  for  April,  1892,  Dr.  A.  R.  C.  Selwyn  publishes  Dr.  Schvyn. 
an.  ai'ticle  on  the  “Geological  Age  of  the  Saganaga  Syenites. 

Physical  Features. 

The  whole  of  the  area,  comprised  in  this  sheet,  is  of  the  “  rocky  Jake 
character  described  by  Dr.  Lawson^^  and  presents,  particularly  in 
the  schistose  areas,  the  same  intimate  dependence  of  lake  and  river 
shore  lines  upon  the  direction  of  the  strike,  cleavage  or  lamination  of 
the  rocks. 

The  surface  features  of  the  country  present  a  rough  hummocky  succes-  Surface 
sion  of  low-rounded  hills,  with  irregular  depressions  occupied  by  lakes  ' 
and  their  connecting  streams.  A  few  wed  marked  continuous  ridges,  nidges, 
roughly  parallel  to  each  othei’,  occur  in  the  eastern  part  of  Hunters 

*Geological  Survey  of  Canada,  Annual  Report,  vol.  HI.,  188(-8S,  Part  T.,  p.  11  !■. 
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Island,  the  most  important  and  regular  of  which  is  tliat  running  north¬ 
west  of  Knife  and  Cypress  lakes  and  which  consists  largelyof  green¬ 
stones,  with  which  are  associated  the  jaspilyte  and  iron  oi’es.  These 
ridges  run  in  a  general  north  north-east  direction.  They  follow  close¬ 
ly  the  strike  of  the  rocks,  and  continue  with  occasional  depressions  for 
from  ten  to  twenty  miles  These  hills  are  particularly  high  and  pre¬ 
cipitous  in  the  schistose  area,  rising  to  a  height  of  about  300  feet  above 
the  level  of  the  neighbouring  lakes.  The  shores  of  Emerald  and  Big 
Rock  lakes  are  especially  high  and  rugged,  the  ridge  between  them 
probably  marking  the  line  of  greatest  elevation  in  the  area  comprised 
in  this  sheet. 

The  watershed  between  the  Arctic  and  Atlantic  slopes  passes  between 
North  Lake  and  South  Lake,  sixteen  miles  east  of  this  sheet,  in  a  west 
south-west  direction,  and  a  branch  of  this  divide  crosses  the  Swamp  Port¬ 
age,  and  thence  in  a  sinuous  line,  but  general  westerly  direction,  across 
Hunters  Island,  separating  the  waters  that  How  around  the  north-east 
and  north-west  sides  of  the  island  from  those  that  flow  around  the  south¬ 
east  and  south-west  sides  to  meet  again  in  Lac  la  Croix  ;  whence  they 
flow  down  the  Namakan  River  through  NamakanLake  to  Rainy  Lake. 
AViththe  exception  of  the  narrow  neck  of  land  crossed  bySwampPortage, 
the  area  known  as  Hunters  Island  is  completely  surrounded  by  water. 
The  whole  area  comprised  in  this  sheet  lies  on  the  southern  margin  of 
the  Arctic  basin. 

Probably  the  highest  lakes  in  the  region  are  the  small  lakes  north  of 
Ja.sper  Lake  and  Louisa  Lake,  neither  of  which  can  be  much  below  the 
level  of  North  and  South  Lakes  at  the  main  divide. 

Assuming  the  level  of  Rainy  Lake,  as  estimated  by  Dr.  Lawson,* 
to  be  1,182  feet  above  the  sea,  the  elevation  of  Cypress  Lake  would  be 
somewhere  in  the  neighbourhood  of  1,400  feet.  The  elevation  of  Lac 
des  Mille  Lacs,  as  determined  by  the  Canadian  Pacific  Railway  levels, 
is  1,500  feet  above  the  sea,  which  is  probably  higher  than  any  lake  in 
this  area.  All  the  estimates  of  the  earlier  explorers,  of  the  elevation 
of  the  lakes  at  the  height  of  land,  seem  to  have  been  considerably  too 
low,  while  Pi’of.  N.  H.  Winchell’sf  estimate  of  the  elevation  of  Sagana- 
ga  Lake  (1,518  feet)  would  seem  to  be  a  little  too  high,  the  highest 
land,  however,  ■  in  the  area,  can  hardly  be  less  than  1,800  feet, 
attained  not  only  by  the  ridge  north  of  Knife  Lake,  but  also  in  all 
probability  by  that  skirting  the  south-east  shores  of  Louisa,  Glacier 
and  McEwen  lakes. 


^Geological  Survey  of  Canada,  Annual  Report,  vol.  III.,  1887-88,  Part  I.,  p.  14  F. 
tGeological  and  Natural  History  Survey  of  Minnesota,  1872-1882. 
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The  "reatest  depth  found,  feet,  was  in  As^ne.s  Lake,  two  miles  l)ci)tli  of 

®  ^  .  water  in  luk* 

from  its  southern  extremity. 

The  following  short  list  of  soundings  will  convey  a  good  general  idea 
of  the  maximum  depth  of  water  usually  found  in  these  lakes,  which 
would  seem  to  bear  about  the  same  proportion  to  the  height  of  the 
hills  surrounding  them,  that  the  area  of  lake  surface  bears  to  that  of 
the  land. 


SOUNDI-VOS  OF  L.\KKS  IX  THE  Hl’XTERS  ISE.VNI)  KEOIOX. 


List  of  .SOUIK 

Feet. 


Namakan  Lake,  western  part . 

Namakan  River,  expansion,  south-west  of  Captain  Toni  Lake . 

Sand  Point  Lake,  bay  on  east  side  near  southern  end . 

do  southern  expansion . 

\  Pooh-Bah  Lake,  north  side . 

do  south-west  bay . 

Chatterton  Lake,  central  part . . 

McDougall  Lake,  northern  part . 

Keefer  Lake,  centre . 

Lake  north  of  Keefer  Lake . 

do  do  north-western  part . 

Kashapiwigainak  Lake,  two  miles  from  southern  extremity . 

Hulburt  Lake,  one  mile  from  southern  extremity . 

Lake  south  of  Hulburt  Lake,  western  part . 

Williams  Lake,  northern  arm . 

do  middle  of  south-west  part . 

Kahnipiininanikok  Lake,  two  miles  from  northern  eml . 

do  three  do  . 

do  four  and  one-half  miles  from  northern  end 

Murdoch  Lake,  southern  part . 

Western  outlet  of  .4gues  Lake . 

Agnes  Lake,  eastern  arm . 


do 

four  miles  from 

southern  en<l 

do 

three 

do 

do 

two 

do 

Robin  Lake,  southern  part 
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The  whole  country  is,  as  a  rule,  vei’y  thickly  clothed  with  forest.  Forests. 

Most  of  the  trees  are,  however,  evergreens,  and  no  hardwood  trees.  Variety  of 
„  „  .  ,-rTi  I  ■  1  ri  1  trees  found 

with  the  exception  of  a  very  few  elms  ( Uhnus  Americana),  sott  maple 

(Acer  ruhnim)  and,  very  rarely,  small  ironwoods  (Ostri/a  Vircjinica) 

were  anywhere  seen.  Tn  parts  of  the  country  that  have  not  been 

more  or  less  recently  swept  by  tire,  the  principal  trees  are  white  pine 

(Finns  strohus ),  red  or  Norway  pine  ( Finns  resinosa),  jack  pine,  called 

by  .some  pitch  pine  (Finns  Banksiann),  and  spi'uce,  probably  of  the 

two  varieties,  white  and  black  (Ficea  alha  and  F.  nigra) ;  these  are, 

as  a  rule,  somewhat  small  in  size.  Canoe  birch  (Bef  ula  pnpijrifera )  is 

also  a  very  common  tree,  but,  usually,  it  does  not  in  this  part  of  the 
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Forest  fires. 


Extent  of 
forest  fires . 


country  grow  to  a  sufficient  size  to  furnish  good  bark  for  canoes.  Very 
rarely  the  silver  or  yellow  birch  (Betiila  Jutea)  is  seen  of  small  size. 
The  aspen  poplar  (Populus  treniuloicles)  is  very  abundant,  growing  to 
large  size  in  unburnt  forests,  and  forming  the  sturdiest  and  quickest 
second-growth  in  portions  that  have  been  swept  by  tire.  White  cedar 
(llniya  occidentalis)  is  sometimes  seen  where  the  soil  is  deeper  than 
usual,  generally  in  somewhat  marshy  places  and  lining  the  banks  of 
streams  ;  it  rarely  attains  to  any  very  large  size  and,  although  widely, 
is  sparsely,  distributed.  Tamarack  (Larix  Americana),  sometimes  of 
considerable  size,  is  generally  found  in  the  more  extensive  marshes. 
The  balsam  or  fir  (Ahies  balsamea)  is  a  very  common  tree,  but  is 
usually  smaller  and  less  abundant  than  the  spruce.  Basswood  Lake  is 
supposed  to  have  been  named  after  the  ti’ee  of  that  name,  but  I  have 
seen  no  basswood  in  this  part  of  the  country,  and  Lr.  Bell*  reports 
that  there  is  none,  and  that  the  name  was  probably  taken  from  the 
whitewood  or  balm  of  Gilead  yPopulus  halsamifera)  which  is  abundant 
on  the  shores  of  the  lake.  Basswood  is  erroneously  called  whitewood 
by  some.  The  Indian  name  of  the  lake  is  Bassmenani  Sakahagun,  and 
the  first  French  name  for  it  is  Lac  des  Bois  Blancs.  From  this  it  may 
be  conjectured  how  the  present  name  has  been  evolved. 

Comj^ai'atively  a  great  part  of  the  country  embraced  in  the  area 
mapped  has  been  ravaged  by  tire  within  the  last  half  century.  These 
devastating  fires,  which  do  so  much  to  mar  the  beauty  of  the  scenery 
and  destroy  the  timber,  are  too  often  caused  by  the  carelessness  of  ex¬ 
plorers,  prospectors  and  hunters  \  the  Indians  are  very  careful  to 
extinguish  their  fires  during  the  dry  season ;  but  it  is  to  be  regretted 
that  the  fatal  carelessness  of  others  cannot  be  checked ;  the  amount  of 
valuable  timber  thus  destroyed  is  mutely  but  strongly  attested  by  the 
gigantic  half-burned  dead  pines  which,  towering  in  the  air,  add  .so 
much  to  the  wildness  and  desolation  of  the  scene.  Where  sufficient 
time  has  elapsed  a  dense  second-growth  has  sprung  up,  consisting,  in 
places,  almost  entirely  of  jack  pine,  thickly  clustered,  sometimes  of 
more  thinly  scattered,  birches  and  poplars,  but  generally  of  all  three 
with  the  addition  of  spruce.  Fi’equent  clumps  of  Norway  pine  often 
break  the  monotony  of  the  burnt  country.  These  trees  remain  un¬ 
scathed,  and  where  they  are  thickly  clustered  have  often  arrested  the 
progress  of  the  fires  in  that  direction. 

From  the  character  of  the  woods  noted  on  the  lake  shores,  a  general 
idea  of  the  extent  of  these  tires  can  be  gathered. 


*Geol.  Sur.  of  Can.,  Eep.  of  Progre.s.s,  1872-73,  pp.  87-111. 
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Below  is  a  list  of  the  lake  shores  which,  in  1S88,  were  observed  to 
have  been  at  clifFerent  periods  swept  by  forest  tires  which  have  de¬ 
stroyed  the  best  timber  : — 


Namakan  Lake,  isolated  small  areas. 

Lac  la  Croix,  west  shore  of  western  part. 

Tanner’s  Lake,  all  the  north  shore. 

Sturgeon  Lake,  nearly  all  the  north  shore. 

McPougall  Lake,  eastern  half. 

Chatterton  Lake,  eastern  part. 

Keat’s  Lake,  all  the  shores. 

Shelley  Lake  ■  do 

Kahnipiminanikok  Lake,  western  side  of  northern  part  at  intervals  for  seven 
miles  along  the  channel  to  \N  illianis  Lake. 


List  of  locali¬ 
ties  where 
traces  of  fires 
were  observed 
in  1888. 


Long  narrow  lake,  north  of  Agnes  Lake,  western  outlet. 

Agnes  Lake,  northern  part. 

do  western  shore  for  nine  miles  to  within  one  mile  of  southern 

extremity'. 

do  north-west  shore  of  bay  to  north-east,  and  on  eastern  shore  of 

main  lake  for  one  mile  and  a  half  north  of  the  mouth  of 
this  bay. 

Sunday  Lake,  northern  shore. 

Burk  Lake,  all  except  one  mile  of  southern  shore. 

Basswood  Lake,  north-eastern  half  of  north-eastern  pait. 

Shade  Lake  and  lake  north-west  of  it,  and  small  lake  south  of  it,  all  shores. 
Noon  Lake. 

Lake  Silence,  southern  three-(piarters. 

McNiece  Lake,  eastern  shore. 

Nashapiwigamak  Lake,  both  shores  for  four  miles  from  southern  extremitie.s. 
Wicksteed  Lake,  western  shore. 

Lake  south  of  above,  all  the  shores. 

William  Lake,  eastern  part. 

Conmee  Lake,  west  shore  and  south-eastern  bay. 

Pooh-Bah  Lake,  ell  except  north-western  arm  and  north  shore. 

Brent  Lake,  north  shore  of  eastern  part  and  both  shores  for  one  ami  a  half 
miles  from  eastern  extremity. 

McIntyre  Lake,  all  except  northern  bay. 

Sarah  Lake,  all  shores. 

Small  lake  south  of  Sarah  Lake. 


McKenzie  Lake,  southern  part,  and  northern  shore  of  armof  Kahnipiminanikok 


Lake  for  two  miles  west  of  it. 

Kahnipiminanikok  Lake,  south-east  shore  of  arm,  for  two  and  one-half  miles 
from  mouth  of  Kahwawiagamak  Biver.  ' 

Bird  Lake,  and  southern  part  of  bay  of  Kahnipiminanikok  Lake  east  of  it. 
Robin  Lake,  and  small  lake  tributary  to  Agnes  Lake  south  of  it. 

McEwen  Lake,  eastern  side,  and  portions  of  western  side. 

Wet  Lake,  all  shores. 

Clacier  Lake  do 

Louisa  Lake,  all  shores  except  at  southern  extremity. 

Cross  Lake,  all  shores. 
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Saganagons  Lake,  Deadman  Point  and  shore  south  of  it  to  eastern  extremity 
of  lake,  and  north  shore  for  three  miles  west  of  this  extremity. 

Ross  Lake,  all  shores. 

Beaver  Lake,  all  shores. 

Without  exploration,  the  distance  to  which  these  fires  have 
penetrated  into  the  interior  from  the  lake  shores,  is  a  matter  of  con¬ 
jecture  ;  in  many  cases  it  is  known  not  to  be  far,  and  probably  owing 
to  the  increasing  dampness  of  the  woods  in  the  more  sheltered  interiors, 
as  the  lake  shores  are  receded  from,  the  fires  could  not  spread  to  any 
great  distance  except  by  repeated  burnings  in  successive  seasons  ;  on  the 
other  hand,  from  the  close  contiguity  of  some  of  the  lake  shores  which 
betray  the  evidence  of  forest  fires,  and  from  the  contemporaneity  of 
these  fires  on  different  lakes,  as  indicated  by  the  second-growth  timber, 
it  IS  to  be  feared  that  in  many  cases  the  fires  have  swept  over  the 
whole  intervening  country  from  lake  to  lake. 

A  proportional  estimate  of  the  country  which  has  thus  suffered  is 
somewhat  difficult  to  arrive  at,  but  in  the  field  I  concluded  that  not 
less  than  one-sixth  of  the  whole  area  of  this  region  had  been  ravaged 
by  fire. 

The  second-growth  timber  would  seem  to  indicate  three  main  periods 
of  conflagration.  The  first  period  would  seem  to  have  been  about 
the  year  1870,  and  the  second  about  the  year  1879  or  1880.  Pro¬ 
fessor  Macoun  states  that  no  extensive  fires  had  occurred  in  the 
vicinity  of  Port  Arthur  and  along  the  line  of  the  Dawson  route  prior 
to  1869,  and  that,  in  1870,  fires  were  very  general  and  destructive 
owing  to  the  carelessness  of  the  troops  who  passed  over  the  Dawson 
route  in  that  year.  It  is  certain,  however,  that  fires  were  prevalent 
along  the  line  of  the  Pigeon  River  route  (international  boundary)  long- 
before  this  date,  as  Dr.  Bigsby,  in  his  “  Shoe  and  Canoe,”  quoted 
above,  refers  to  the  bare  hills  of  Saganaga  Lake,  and  in  one  of  his  scenic- 
sketches  of  Lac  la  Croix,  the  country  is  represented  very  much  as  it 
is  now  in  that  i-espect. 

The  last  period  of  fires  seems  to  have  been  quite  recent,  and  to 
have  affected  for  the  most  part  those  districts  already  burn-c. 

There  is  much  good  pine  timber  in  the  unburnt  areas,  but  the  largest 
trees  do  not  grow  on  the  lake  shores.  The  distribution  of  white 
pine  is  veiy  general,  although  it  bears  but  a  small  proportion  to 
the  forest  timl^er.  The  finest  pines  were  seen  on  Trout  and  Darkey 
lakes,  the  western  part  of  Brent  Lake,  the  south-east  part  of  Sturgeon 
Lake,  at  several  places  on  Kahnipiminanikok  Lake,  and  in  the 
noithein  jDait  of  Silence  Lake.  Isolated  groves  of  medium-sized  white 
pine  are  seen  on  the  western  side  of  McEwen  Lake  and  on  the  north- 
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westei-a  shore  of  Russell  Lake.  Some  tiue  trees  were  seen  on  Williams 
and  Hulburt  lakes,  and  around  the  south  part  of  Brent  Lake. 

Regarding  the  character  of  the  canoe  routes  traversing  the  district,  a  Canoe  route, 
few  words  may  be  said  for  the  guidance  of  future  travellers.  All  the 
portages  known  are  indicated  on  the  map,  the  length  being  usually 
given  in  chains.  The  word  “  portage  ”  is  printed,  where  space  is  avad- 
able  on  the  map,  on  that  side  of  the  watercourse  on  which  the  path  is 
to  be  found. 

Those  routes,  which  on  the  map  are  seen  to  lie  the  shortest  and  to 
liave  the  fewest  portages,  are  not  always  the  best,  and  are  sometimes 
impracticable,  from  the  number  of  rapids  and  shallows. 

Of  the  two  main  routes  from  Lake  Superior  to  the  North-west,  above  Dawson 
referred  to,  via  Rainy  Lake,  the  one  by  Lac  des  Mille  Lacs  and  the 
Dawson  route  through  Sturgeon  Lake  to  Lac  la  Croix,  is,  in  the 
opinion  of  the  writer,  decidedly  the  easiest  to  travel,  though  much  the 
less  interesting  (to  the  geologist  or  explorer. 

The  Pigeon  River,  or  Grand  Portage,  or  International  boundary  pigeon  Rivei' 
route,  traverses  the  whole  of  this  sheet.  Between  Saganaga  Lake  and 
Lac  la  Croix,  the  watercourse  around  the  northern  side  of  Hunters 
Island  affords  an  alternative  route.  The  distance  between  these  two 
lakes  by  either  route  is  about  the  same.  There  are  fewer  portages  on 
the  southern  or  boundary  route,  and  there  are  no  lengthy  rapid 
streams  which  are  dangerous  to  descend  and  difficult  to  ascend.  B}' 
this  route  also  the  portages  are  better  cut  out  and  more  easily  found, 
but  the  lakes  are  larger  and  more  intricate,  and  it  is  difficult  for  a 
stranger  to  detect  at  once  the  shortest  way  through  them. 

The  old  Dawson  route  led  by  one  portage,  four  miles  long,  from  Lac  Nequatiuin 
la  Croix  to  Sand  Point  Lake  ;  this  portage  is  now  overgrown  with  thick 
bushes  and  is  impassable,  and  the  traveller  has  the  alternative  of  going 
round  by  the  boundary  line  (the  original  route)  which  is  undoubtedly 
the  best,  or  of  taking  the  Namakan  River  from  Lac  la  Croix  to  Nama-  jsamaknn 
kail  Lake.  This  river  is  very  rapid  and  turbulent:  it  is  unsafe  for  . 

the  traveller  without  a  guide  who  is  thoroughly  conversant  with  its 
many  treacherous  rapids  and  falls,  and  it  is  extremely  laborious  to 
force  a  canoe  against  its  strong  current.  ith  small  canoes  and 
when  the  water  is  high  a  much  better  passage  is  afforded  by  the  watei  - 
course  shown  south  of  this  rii-er  and  north  of  David  and  Thompson 
lakes. 

A  route  exists  between  Lac  des  IMille  Lacs  and  Kahnipiminanikok  Kawawaiga- 
Lake,  by  Kashabowie  and  Shebandowan  lakes,  and  Kawawiagamak 
Lake  and  River.  I  am  told  there  are  tweR-e  portages  on  this  route. 
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some  of  which  are  about  a  mile  long,  but  that  otherwise  the  route  is  a 
good  one. 

From  Port  Arthur  the  readiest  access  is  obtained  to  the  Keewatin 
belt  of  rocks  in  the  south-eastern  part  of  Hunters  Island,  by  the  rail¬ 
way  to  Whitehsh  Lake,  thence  by  Whitefish  and  Arrow  Lakes  to  the 
Pigeon  River  or  boundary  line  route.  From  Cypress  Lake,  the  upper- 
series  of  these  rocks  is  reached  by  Jasper  Lake  to  Saganagons  Lake, 
northward,  and  by  Big  Rock  and  Emerald  lakes  to  Carp  Lake  south- 
westward.  The  portages  are  short  and  well  cut  out,  having  been  pre- 
l^ared  for  the  passage  of  testing  machinery  to  the  iron  ore  locations  on 
Jasper  Lake. 

The  best  route  between  Sturgeon  and  Basswood  lakes  is  that  by 
Russell,  Chatterton,  Kahnipiminanikok,  Agnes  and  Sunday  lakes. 
An  alternative,  doubtfully  preferable,  is  offered  between  Agnes  and 
Basswood  lakes,  by  Silence,  Sultry,  Koon  and  Shade  lakes.  This  was 
the  old  route  of  the  Hudson  Bay  Company. 

From  Sunday  Lake  to  Basswood  Lake  the  traveller  may  pass  directly 
by  the  ISTorth  Portage,  or  by  Burk  Lake  and  three  short  jiortages,  as 
best  serves  the  object  of  his  journey.  Agnes  Lake  has  two  outlets  into 
Kahnipiminanikok  Lake,  of  which  the  eastern  one,  by  Bird  and  Robin 
lakes,  affords  much  the  best  route. 

A  shorter  route  between  Stui’geon  and  Basswood  lakes,  is  afforded 
by  Keefer,  Kashapiwigamak  and  Yum  Yum  lakes,  but  the  portages 
between  Kashapiwigamak  and  Basswood  lakes  more  than  counter¬ 
balance  this  advantage.  The  alternative  route  between  Shelly  and 
Kashapiwigamak  lakes,  by  Kahnipiminanikok,  Williams  and  Hulburt 
lakes  is  in  no  respect  to  be  preferred. 

The  best  of  the  more  direct  routes  between  the  western  part  of 
Sturgeon  Lake  and  Basswood  Lake,  is  afforded  by  Tanner’s,  Darkey, 
Trout  and  Crooked  lakes.  Three  of  the  portages  are  rather  long,  but 
the  footing  on  them  is  good,  and  with  lightly  laden  canoes  time  could 
probably  be  saved  by  going  this  way  rather  than  by  making  the  long 
detour  by  Lac  la  Croix  ;  in  any  case  it  requires  less  time  and  labour  to 
traverse  the  western  than  the  eastern  side  of  Hunters  Island. 

The  most  direct  route  through  Hunters  Island  crosses  from  the  south¬ 
west  end  of  Sturgeon  Lake,  at  the  Maligne  dam,  across  Pooh  Bah, 
Conmee,  Brent,  McIntyre  and  Sarah  lakes  to  Basswood  Lake.  On 
account  of  its  directness,  and  the  absence  of  steep  hills  on  the  portages, 
this  is  a  favourite  route  with  the  Indians  and  the  ti’aders  in  the  winter 
with  dogs  and  toboggans,  but  it  is  never  travelled  during  the  sum¬ 
mer  ;  of  the  twenty-two  miles,  from  the  Maligne  Dam  to  Bass¬ 
wood  Lake,  nearly  six  are  taken  up  by  portages. 
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From  Sarah  Lake  to  Basswood  Lake  there  is  a  route  liy  a  chain  of  La^es  not 
lakes,  indicated  in  dotted  outlines  on  the  map ;  of  the  live  lakes  on  the 
route,  two  are  reported  by  my  Indian  guide  to  be  comparatively  large, 
and  of  the  seven  portages,  the  one  into  Basswood  Lake  is  said  to  be  a 
long  one.  Between  Brent  and  Sarah  lakes  there  is  a  chain  of  lakes, 
indicated  in  dotted  outlines  on  the  map,  which  affords  an  alternative 
route  over  four  portages,  only  two  of  which  are  said  to  be  of  any  great 
length. 

These  constitute  all  the  canoe  routes  in  this  area,  which  the  explorer 
is  likely  to  have  occasion  to  travel. 


Arch.ean  Rocks. 

r 

The  rocks  to  which  this  report  refers  are  divisible  into  the  same 
groups  as  those  established  and  described  by  Dr.  Lawson*  in  the 
Lake  of  the  Woods  and  the  Rainy  Lake  districts.  They  are  : 

A,  Laurentian  ;  B,  Huronian  ;  b-1,  Coutchiching  ;  b-2,  Kee watin.  The 
upper  series  consists  of  micaceous  and  hornblendic  schistose  rocks, 
for  the  most  part  fine-grained.  The  field  evidence  fails  to  determine  j-Q^ks. 
satisfactorily  whether  any  of  these  rocks  are  of  sedimentary  origin, 
but  they  exhibit  abundant  evidence  of  having  been  subjected  to  great 
thermo-mechanical  metamorphism. 

This  series  is  divisible  into  two  minor  series,  named  by  Dr.  Lawson  Coutchichni^ 
the  Coutchiching  and  Iveewatin,  the  former  of  which  is  essentially  ggjigs 
micaceous  and  felspathic  in  its  character,  and  possibly  derived  from 
original  bedded  gneisses.  The  upper  division  is  more  varied  in  char-  Rocks  of 
acter  and  includes  hornblende  schists,  micaceous  hornblende  schists  ’  series, 
hydromica  schists,  quartz  porphyries,  grauwackes,  felsitic  schists,  con- 
o-lomerates  and  agglomerates,  with  which  are  associated  more  or  less 
altered  volcanic  rocks,  and  volcanic  ashes.  Of  these  minuter  subdivi¬ 
sions,  I  am  unable  in  all  cases  to  delineate  the  distribution  from  my 
notes,  as  this  work  was  to  be  done  by  Dr.  Lawson ;  and  no  uniformity 
of  sequence  appears  to  be  discoverable  in  them,  so  that  they  are  all  in¬ 
cluded  in  the  one  colour,  the  localities  where  I  am  familiar  with  them 
being  indicated  by  letters  in  red,  referring  to  notes  on  the  margin  of 
the  map. 

The  lower  division  of  rocks,  of  the  granitic  and  syenitic  type  of  Laurentian 
mineral  composition,  is  in  this  field,  for  the  most  part,  granitoid  in 
character,  and  present  many  phenomena  suggestive  of  the  igneous 
irruptive  origin  of  their  present  attitude  with  regard  to  the  scliistose 

series.  _ 

*  Geol.  Survey  of  Canada,  Annual  Rep.  vol.  I.,  1885,  29  C.  C.,  and  vol.  III., 

1887-88,  p.  21  F. 
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Subdivision 
of  Laurentian 
rocks . 


It  might  be  pos.sil)le  to  map  the  distribution  of  the  different  litho¬ 
logical  phases  of  the  Xiaurentian,  but  my  notes  are  unfortunately  too 
incomplete  to  do  this  satisfactorily.  From  minuter  observations 
made  elsewhere  since  this  work  was  performed,  I  think  that  this  sub¬ 
division  is  more  important  than  it  has  hitherto  been  considered,  and 
that  we  may  have  in  the  hornblendic  and  in  the  micaceous  phases  of 
these  granites,  rocks  of  different  ages,  the  relative  age  of  which  is 
determinable,  and  the  discovery  of  which  may  throw  much  light,  not 
only  on  the  genesis  of  the  Laurentian,  but  on  its  relations  to  the  overly¬ 
ing  Coutchiching  and  Keewatin  groups. 


A.  Laurentian. 


Designation  of  For  convenience  of  description  and  for  future  reference,  a  name 

areas.  given  to  each  geographically  separated  important  area  of 

Laurentian  rocks.  W  hile  a  broad  general  similarity  of  character 
and  of  mode  of  occurrence  obtains  between  the  rocks  of  these  dis¬ 
tinct  areas,  each  possesses  individual  characteristics  which  demand 
attention,  and  they  are  all  separated  by  intervening  belts  of  upper 
Arcluean  Huronian  rocks. 


Kawagan- 
sikok  area. 


Pooli-Bah 

area. 


Hunters 
Island  area. 


I.  The  granitic  rocks  on  .  Sturgeon  Lake  and  the  lakes  to  the  east 
as  far  as  Shelley  Lake,  belong  to  a  very  large  Laurentian  area,  the 
western  part  of  which  is  closely  defined.  Its  general  outline  forms  an 
elongated  oval,  with  a  rounded  excrescence  on  the  south  side.  It  is 
known  to  be  over  twenty-two  miles  wide,  north  of  the  western  part 
of  Sturgeon  Lake,  to  the  east  of  which  the  extension  south  of  Russell 
Lake  adds  eleven  miles.  The  longest  axis  has  a  general  direction  of 
10°  IST.  of  E.  and  S.  of  W.,  and  cannot  be  much  less  than  one  hundred 
miles  in  length.  The  largest  portion  of  the  area,  that  north  of  the 
limit  of  this  sheet,  is  characterized  by  the  great  abundance  and  persis¬ 
tence  of  bands  of  mica  schist. 

This  area  will  be  referred  to  as  the  “  Kawagansikok  Area  ”  from 
the  largest  and  best  known  lake  in  its  central  portion. 

II.  The  rocks  surrounding  Pooh-Bah  Lake  are  lithologically  distinct 
from  those  of  all  the  other  areas,  and  from  this  fact  and  from  a  certain 
doubt  entertained  as  to  their  relative  age,  they  require  a  separate 
designation,  and  the  area  will  be  referred  to  as  the  “  Pooh-Bah  Area.” 

III.  The  broad  belt  of  granitic  rocks  which  extends  all  across  the 
area  embraced  in  this  sheet,  also  for  more  than  sixty  miles  to  the  west 
of  its  western  boundary,  and  for  about  forty-five  miles  E.  N.  E.  of 
its  north-east  corner,  will  be  referred  to  as  “  Hunters  Island  Area.” 
The  rocks  of  this  area  are,  in  lithological  character,  typical  generally 
of  all  the  Laurentian  rocks  of  north-western  Ontario  and  northern 


SMITH. 


HUNTERS  ISLAND,  ETC. 


19  «; 


Minaesota,  so  far  as  these  are  known  ;  but  the  shape  of  the  area  in  its 
irregularity  of  outline  and  great  length  (over  two  hundred  miles)  com¬ 
pared  with  its  breadth  (nowhere  o^•er  twenty-five  miles  and  rapidly 
tapering  from  the  centre  each  way  to  extend  in  long  narrow  tongues) 
presents  a  marked  contrast  to  the  usual  oi-al  or  egg-shaped  areas  of  the 
sranite  gneisses  in  this  country. 

IV.  A  portion  of  a  granitic  area  is  exposed  around  Saganaga  l.ake  Saganaga 
which,  so  far  as  its  outlines  have  been  determined,  would  seem  to  be 
of  comparatively  regular  ovoid  form  ;  about  sixteen  miles  in  extreme 
width  ;  and  about  sixty  miles  long,  in  a  direction  N.  60°  E.  of 
which  forty-five  miles  will  be  mapped  on  the  sheet  east  of  this.  This 
area  will  be  called  the  “  Saganaga  Area,”  from  the  name  of  the  best 
known  and  most  important  lake  within  it. 

The  rocks  of  this  area  present  some  lithological  peculiarities,  and  Lithological 
differences  of  opinion  prevail  as  to  their  age,  which  will  be  bi  iefly  alluded  each  area . 
to  in  a  later  part  of  this  report. 


I.  KAWAOANSIKOK  AREA. 


The  limits  of  this  area  have  been  already  defined  as  far  as  they  en-  Limits  of 
croach  upon  the  district  under  consideration.  This  portion  of  the  area  ^^ea. 
so  far  from  presenting  the  feature  of  containing  bands  of  mica  schist, 
so  characteristic  of  the  area  to  the  north,  appears  to  be  unusually  fiee 
from  them,  even  in  close  proximity  to  the  occurrence  of  these  locks 
to  the  south.  A  few  localities  in  which  these  bands  occur  have,  how¬ 
ever,  been  already  noted. 

The  rocks  north  of  Sturgeon  Lake  are  of  typical  pink-gray  granite 
gneiss,  usually  distinctly  foliated  on  the  islands  and  on  the  more  ake  portion, 
southerly  points  of  the  north-west  shore,  but  appearing  less  distinctly  Descnption 
so,  as  the  distance  from  the  line  of  contact  increases.  A  haid,  led, 
fine-grained  granite,  almost  devoid  of  mica,  hornblende  oi  any  of  theii 
decomposition  products,  occurs  on  the  north  side  of  the  naiiows  at  the 
east  end  of  the  western  portion  of  Sturgeon  Lake.  Here  a  feature,  very 
common,  particulai’ly  in  these  felsitic  granites  of  the  Laurentian,  is 
seen,  viz.,  a  parallel  system  of  jointing  planes  a  few  inches  apart.  The  Joiutmg 
constituent  minerals  of  the  rock  do  not- show  any  parallelism 
arrangement. 

On  the  north-west  shore  of  Sturgeon  Lake,  the  rocks  are  also  char-  Pegmatite, 
acterized  by  the  presence  of  small  irregular  areas  of  very  coarsely 
crystalline  rock,  or  pegmatite  ;  sometimes  these  areas  aie  iiiegulaily 
circular  in  form  and  sometimes  gradually  merge,  by  diminution  in  the 
size  of  the  crystals,  into  the  ordinary  medium-grained  granite,  but  as  a 
rule  there  is  a  more  or  less  sharp  line  of  demarcation.  V ery  frequently 
•21 
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the  pegmatite  occurs  in  distinct  and  uniform  veins.  A  most  excellent 
example  of  such  veins  is  figured  below,  from  an  occurrence  on  the 
point  between  the  two  bays  close  together,  and  running  north  from 
the  centre  of  this  part  of  the  lake. 


The  unshaded  portions  represent  the  veins  of  coarsely  crystalline 
quartz,  orthoclase  and  bleached  mica.  The  figure  is  correctly  drawn 
to  a  scale  of  eight  feet  to  an  inch,  and  the  veins  are  as  regular  and 
straight  as  represented.  As  a  rule  however  the  veins  ai’e  not  so  straight 
and  uniform.  The  shading  lines  represent  the  direction  of  the  foliation 
planes  of  the  inclosing  gneiss.  From  the  “  faulted  ”  occurrence 
Faulted  veins,  of  the  veins,  it  would  seem  that  they  have  been  filled  in,  probably 
by  infiltration  from  the  inclosing  rocks,  after  the  gneisses  had  been 
cracked  and  faulted,  as  the  age  of  the  veins  running  in  both  direc- 
Muscovite.  tions  is  evidently  the  same.  Therocksof  thatportionof  thisarea,in  which 
are  Russell,  Chatterton,  and  the  smaller  lakes  to  the  south,  are  char¬ 
acterized  for  the  most  part  by  the  presence  of  muscovite,  sometimes 
associated  with,  sometimes  replacing,  the  biotite  constituent  of  the 
granites.  The  presence  of  muscovite  does  not  appear  to  have  any 
Garnets  especial  significance,  but  it  is  observed  that  the  presence  of  garnets  in 
the  granite  gneiss,  which  in  this  part  of  the  area  is  a  notable  feature,, 
appears  to  be,  in  a  measure,  a  function  of  the  presence  of  muscovite. 
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Muscovite  granites  are  particularly  noted  on  the  we.stern  part  ot 
Russell  Lake  and  a  little  muscovite  occur.s  in  all  the  red  granites 
around  the  shores  of  the  south-eastern  extension  of  Sturgeon  Lake  and 
of  the  lakes  to  the  east  tributary  to  this,  and  on  the  west  side  ot 
Chatterton  Lake  where  the  granites  are  a  dull  whitish  colour 
Muscovite  is  the  only  micaceous  mineral  in  the  rocks  ot  the  south-east 
bay  of  McDougall  Lake.  Muscovite  as  well  as  biotite  occurs  in  t  le 
rocks  of  the  east  side  of  Chatterton  Lake. 

Garnetiferous  granite  gneisses  are  characteristic  of  the  shores  of  the 
eastern  or  rather  central  expansion  of  Sturgeon  Lake  (a  large  ex¬ 
pansion  north  of  the  northernmost  point  of  Hunters  Island  is  locally 
called  this),  particularly  on  the  southern  shores,  and  on  the  «mth  side 
of  the  channel  to  the  north-eastern  part  of  the  lake  above  referred  to. 

Pegmatitic  granite  is  of  suchfrequentoccurrence  around  this  portionof 
the  like  as  to  form  a  large  proportion  of  the  rock  exposures.  It  occurs 
principally  in  irregular  patches,  often  100  feet  or  more  across; 
sometimes  a  gradual  differentiation  of  the  pegmatite  into  the  mediuin- 
o-rained  granite  is  observed,  but  as  a  rule  a  more  or  less  distinct  line 
of  demarcation  is  noticeable. 

South-east  of  this,  in  the  extreme  south-eastern  expansion  of  the 
lake,  some  straight  uniform  veins  of  pegmatite,  only  two  or  three  inches 
wide  were  observed,  cutting  the  red  granite,  which  is  here  devoid  ot 
structure  and  contains  a  very  little  muscovite  mica.  The  veins  have 
weathered  more  than  the  inclosing  granites,  and  form  shallow  channels 
or  troughs  in  the  surface  of  the  rock. 

It  has  been  observed  that,  speaking  generally,  this  aggregation  of 
coarse  crystals  in  veins  arid  irregular  areas,  usually  consists  of  orthoclase 
quartz  and  mica  in  the  granitic  rocks,  and  as  a  rule,  almost  wholly  of 
white  orthoclase  with  a  small  proportion  of  quartz,  but  with  little  or  no 
mica  in  the  Coutchiching  and  Keewatin  rocks  ;  and  that  in  these  latter 
the  orthoclase  crystals  do  not  attain  to  so  large  a  size.  A  much 
more  frequent  exception  to  this  rule  is  found  in  the  felspar  rock,  as 
distinct  from  pegmatite,  associated  with  the  granites,  than  in  pegma¬ 
tite  associated  with  the  newer  rocks. 

At  the  north-east  end  of  the  main  body  of  Sturgeon  Lake,  a  bedded 
structure  is  apparent  in  the  rocks.  This,  however,  is  probably  a  series 
of  jointing  planes  simulating  this  structure. 


Localities  of 
iim.scovite 
ffranite . 


( iarnetiferou.s 
rocks  of  Stur¬ 
geon  Lake. 


Occurrence  of 
pegmatite . 


Distribution 
of  pegmatite 
and  felspar 
I’ock . 


Bedded 
structure . 


II.  THE  POOH-BAH  AREA. 

Limits  of  Area,  Character  of  Contact  and  Lithological  Characters. 

The  rocks  of  this  area  may  be  generally  described  as  very  coarsely  Pe^dptio.i 
crystalline  aggregations  of  hornblende  and  felspar,  generally  ortho- 
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Hornblende 

gTanite. 


Decomposed 

felspathic 

hornblende 

rock. 


Localities 
where  this 
rock  occurs. 


Limits  of 
Pooh-Bah 
area. 

Wink  Lake. 


clase.  The  felspar  crystals  are  often  twined,  but  they  seldom 
exhibit  the  hue  striation  clue  to  multiple  twining,  characteristic 
of  plagioclase.  AVhile  individual  felspars  attain  to  sizes  larger  than 
neighbouring  crystals,  the  rock  is  not  a  true  porphyry.  On  an 
island  one-third  of  a  mile  south  of  the  prominent  point  on  the  west 
side,  felspar  crystals  were  measured  three  inches  in  length  ;  here 
the  rock  is  intersected  by  jointing  planes,  but  with  no  uniformity  of 
dii-ection.  In  places,  particularly  on  the  west  side  of  the  lake,  a  rough 
parallelism  of  arrangement  among  the  constituent  minerals  is  barely 
discernible  on  the  surface,  and  sometimes  the  rock  shows  an  inclina¬ 
tion  to  cleave  in  parallel  directions  under  the  hammer,  but  it  cannot 
be  described  as  being  foliated. 

In  some  localities  the  hornblende  syenite  merges  into  a  finer-grained 
hornblende  granite,  by  the  addition  of  a  little  quartz,  and  on  the 
western  part  of  the  large  island,  in  the  northern  part  of  Pooh-Bah 
Lake,  the  rock  becomes  quite  fine-grained.  In  some  localities,  as¬ 
sociated  with  the  hornblende  syenite,  is  a  finer-grained,  decomposed, 
greenish-black  felspathic  hornblende  rock, .  containing  sometimes  a 
pyroxenic  constituent,  and  generally  many  disseminated  scales  of 
black  mica. 

These  are  probably  local  phases,  where  the  felspar  has  become  subor¬ 
dinate  and  the  hornblende  partly  changed  to  chlorite,  with  the  biotite 
developed  as  an  accessory  mineral. 

Occurrences  of  this  rock  were  observed  at  the  south-west  end  of 
Pooh-Bah  Lake,  near  the  portage  j  on  the  north-west  shore,  one  mile 
north-east  of  the  portage  ;  and  at  several  points  along  the  south-east 
shore,  to  the  eastern  end  ;  but  none  were  observed  in  the  more  central 
portions  of  the  area. 

At  the  point  on  the  south  shore,  near  the  east  end  of  the  lake,  asso¬ 
ciated  with  this  decomposed  rock,  is  a  hard  black  coarsely  crystalline 
hornblende  felspar  rock,  the  felspar  apparently  one  of  the  triclinic 
varieties  (diorite). 

The  Coutchiching  rocks  of  Wink  Lake  are  represented  by  fine-grained 
light  gray  evenly  lammated  biotite  gneisses ;  on  the  south  shore 
merging  into  felspathic  mica  schists,  elsewhere,  particularly  on  the 
northern  end  of  the  lake,  sometimes  containing  siliceous  nodules.  The 
syenites  are  represented  on  this  lake  apparently  only  by  a  red  medium- 
gi-ained  hornblende  granite,  containing  some  large  crystals  of  felspar 
perhaps  porphyritically  developed.  This  rock  is  lithologically  the  same 
as  the  dark  gray  medium-grained  rock  found  associated  with  the  horn¬ 
blende  syenites  of  Pooh-Bah  Lake,  on  an  island  near  the  south  shore 
one  mile  and  a  quarter  east  by  north  of  the  portage  from  Wink  Lake. 
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Hornblende  granite  is  seen  in  various  exposures  for  three-iiuarters  of 
a  mile  on  the  north-east  side  of  Wink  Lake,  where  indicated,  and  on 
the  adjacent  islands.  Its  contact  with  the  mica  schist  is  concealed 
under  the  waters  of  the  lake  or  under  the  boulders  and  marshy  land 
of  the  shore. 

The  outlet  of  Pooh-Bah  Lakejs  eroded  entirely  out  cf  the  mica  schists 
and  on  the  west  shore  of  this  lake  south  of  the  outlet,  the  contact  line  y  "‘{p 
can  be  very  closely  located  by  the  proximity  of  adjacent  exposures  of 
each  variety,  although  the  actual  junction  is  concealed.  The  whole  of 
the  north  shore  of  Pooh-Bah  Lake  is  occupied  by  mica  schist,  becoming 
in  place.s,  particularly  near  the  syenites,  very  hard,  compact  and  tine 
in  texture,  and  hornblendic  in  composition. 

On  an  island  near  the  north  shore,  forty-tive  chains  east  of  the 
portage  to  Hoffmann  Lake,  is  an  almost  aphanitic,  hard  grayish-black 
rock,”containing  very  much  iron  pyrites,  very  slightly  schistose  and 
resembling  a  tine  diabase ;  it  is,  however,  close  to  the  line  of  junction 
and  strictly  parallel  with  it.  A  continuation  of  the  band  is  seen  on  an 
island  to  the  north-east  and  on  the  main  shore,  where  it  is  more  schis¬ 
tose  and  less  tine-grained.  In  this  band,  where  schistosity  is  visible 
on  the  last  island  mentioned,  the  planes  of  schistosity  are  much  con¬ 
torted,  and  the  rock  is  cut  by  bands  of  granite  and  felspar  rock. 

The  contact  line  can  be  traced  with  considerable  accuracy  through 
the  islands  and  between  them  and  the  main  shore,  and  although  it 
cannot  be  seen  exactly  in  the  north-east  bay,  it  can  be  located  within 
the  limits  of  accuracy  definable  on  the  scale  of  the  map. 

The  whole  of  the  eastern  and  southern  shores  of  the  lake,  as  far  as 
can  be  judged  from  the  comparatively  few  exposures  they  afford,  is 
occupied  by  the  hornblende  syenites,  with  their  local  varieties. 

A  single  exposure  of  mica  schist  on  the  extreme  south-west  shore,  ^^ntac^t  m 
with  several  exposures  of  very  coarse-grained  hornblende  syenite  a  tew 
chains  east  of  it  on  the  north  shore,  define  the  contact  with  the  mica 
schists,  which  are  exposed  at  intervals  across  the  portage  to  W  ink 

Lake. 

It  is  here  observed  that  the  mica  schists  become  less  massive  and 
compact  as  the  distance  from  the  syenites  increases.  contact. 

The  contact  can  be  again  located  with  considerable  accuracy  on  the  ConUc^t  south 
first  lake  south  of  Pooh-Bah  Lake,  on  the  winter  route  to  Conniee  “ 

Lake,  and  the  contact  line  from  here  to  the  last  determined  point  is 
probably  closely  approximate  as  laid  down. 

East  of  this  the  line  of  junction  is  conjectural,  and  is  inferred  to  be  Limits  of^area 
approximately  located  as  indicated  on  the  map,  from  the  converg-ence 
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of  the  strike  of  the  mica  schists  in  their  most  easterly  exposures,  to 
the  north  and  to  the  south  of  Pooh-Bah  Lake.  It  has  been  found 
that  the  line  of  contact  is  conformable  with  the  strike  of  the  rocks, 
and  from  the  rapid  convergence  of  these  strikes  it  would  seem  evident 
that  the  syenites  do  not  extend  very  far  east.  The  ovoid  termination 
given  to  the  area  is  representative  of  the  usual  form  assumed  by  these 
small  areas,  wherever  they  have  been  worked  out  accurately.  The 
country  between  Pooh-Bah  Lake  and  the  eastern  part  of  Sturgeon 
Lake  is  very  rugged  and  affords  no  means  of  access  by  canoes,  and  very 
few  exposures  of  rock  certainly  in  situ  are  revealed. 

It  is  possible  that  this  area  connects  geographically  with,  and  is  a 
western  extension  of,  the- granite  ai-ea  south-east  of  Sturgeon  Lake ; 
but  this  is  very  unlikely,  in  consideration  of  the  probable  and  revealed 
directions  of  structural  planes  already  detailed,  and  from  the  great 
dissimilarity,  in  gene)-al  characters,  between  the  rocks  of  the  two  ai’eas 
and  from  a  well-founded  doubt  as  to  their  being  of  one  age. 

From  the  foregoing,  it  will  be  seen  that  the  syenites  and  mica  schists 
were  nowhere  observed  in  actual  contact,  but  from  the  close  proximity 
of  adjacent  exposures  of  the  two  classes  of  rock,  from  the  absence  of 
bands  of  mica  schist  in  the  syenites  and  of  the  syenites  in  the  mica 
schists,  the  brecciated  aspect  of  the  contact  so  chai’acteristic  of  the 
granites  elsewhere,  seems  to  be  here  entirely  wanting. 

Several  outcrops  of  the  greenish-black  micaceous  hornblende  rock 
described  as  associated  with  the  syenites  are  found  in  very  small  areas 
among  the  mica  schists,  particularly  at  the  south-east  end  of  Wink 
Lake. 

The  small  area  of  rocks  mapped  in  the  same  colour  as  the  Pooh-Bah 
area,  extending  from  William  Lake  to  form  the  tongue  of  land  in  the 
western  part  of  Brent  Lake,  are  assumed  to  be  of  the  same  origin  and 
age  as  the  Pooh-Bah  syenites,  from  the  strong  similarity  between  thejii 
and  the  associated  greenish-black  felspathic  hornblende  rocks  of  the 
latter.  They  may  generally  be  desciibed  as  coarsely  crystalline,  horn¬ 
blende  rocks,  frequently  containing  a  felspathic  constituent  and 
occasionally  having  some  scales  of  black  mica,  probably  secondary, 
associated  with  them.  The  felspar  cannot  be  determined  macroscojiically, 
but  appears  to  be  orthoclase.  The  structure  in  the  field  has  been  very 
closely  worked  out,  and  the  ma2J  exhibits  their  relations  to  the  mica 
schists  and  granites  with  all  the  accuracy  j^ossible  to  the  scale.  These 
rocks  are  observed  to  be  nowhere  in  direct  contact  with  the  granites, 
but  to  be  surrounded  on  all  sides  by  mica  schist  strictly  conformable 
in  its  strike  to  the  outline  of  the  hornblende  rocks.  The  band  of  mica 
schists  intervening  between  them  and  the  granites  to  the  east  is  only 
a  few  chains  wide. 
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The  aspect  of  the  hornhlende  rock  iii  it.s  relations  to  the  nuca  schist, 
is  that  of  an  eruptive  boss.  On  the  south-east  side  of  AVilliani  Lake, 
about  thirty  chains  north-east  of  the  portage  into  Brent  Lake,  and  in 
the  west  bay  of  the  latter,  the  mica  schist  is  seen  to  be  very  much 
contorted  and  crumpled.  In  illiam  Lake,  associated  with  the  cruin 
pled  mica  schist,  are  bands  of  granitic  rock  very  similar  to  the  bands 
found  usually  in  the  contact  zone  between  the  Laurentian  and  the 
Coutchiching  rocks,  and  these  bands,  quite  conformable  with  the  schist 
with  which  they  are  intercalated,  have  suffered  the  same  contortions. 

They  may  be  later  segregations,  but  it  is  difficult  in  the  field  to  avoid 
the  conclusion  that  the  structure  is  due  to  a  later  intrusion  of  the  horn¬ 
blende  rocks  through  the  contact  zone  between  the  Laurentian  and 
Coutchiching  rocks.  In  that  case,  as  the  date  of  folding  of  the  Cout¬ 
chiching  and  Keewatin  rocks  was  in  all  probability  the  same,  these 
hornblende  rocks  would  be  Keewatin  or  post-Keewatin  in  age. 

This  may  or  may  not  involve  the  age  of  the  Pooh-Bah  syenites,  as  the 
correlation  of  the  two  is  a  doubtful  one ;  but  as  the  question  in\ol\es 
broad  and  general  issues,  it  will  be  discussed  later  under  “  Theoretical 
Considerations.” 

III.  “  THE  HUNTERS  ISLAND  AREA.” 

As  before  stated,  the  rocks. of  this  area  are  typical  of  the  Lauientian 
series  in  this  part  of  the  country,  and  a  general  description  of  them  q'ypical  rock 
applies  also  to  the  Kawagansikok  area  partially  exposed  in  the  area  of 

this  sheet. 

The  rocks  vary  in  colour  from  white  through  shades  of  gray  and  pink  Description 
to  dark  gray  and  deep  red.  In  texture,  they  vary  from  almost  aphanitic, 
in  the  unmicaceous  varieties,  to  such  extreme  coarseness  of  crystalliza¬ 
tion,  as  to  characterize  them  as  pegmatites,  nor  can  any  general  law  be 
as  yet  formulated  which  the  rocks  seem  to  follow  in  this  particular. 

Sometimes  large  crystals  of  orthoclase  developed  porphyritically  in  porphj-ritic 
a  finer-grained  ground-mass,  are  observed,  but  no  deduction  with  regard  structure, 
to  any  stratigraphical  significance  of  these  occurrences  could  be  drawn 
from  such  obsei'vations  as  wei'e  made  in  this  connection. 

The  foliation  of  the  granites  has  been  observed  with  some  care,  and  j'oliation. 
while  it  may  be  stated  as  a  general  rule,  that  in  the  neighbourhood  of 
upper  Archiean  areas  the  granites  are  more  or  less  cUstinctly  foliated, 
and  that  in  the  central  portion  of  granitic  areas  the  rocks  show  very 
faint  traces,  if  any,  of  this  foliation,  still,  the  rule  is  by  no  means 
without  exceptions  to  both  statements.  The  localities  where  the 
rock  exhibits  very  few  or  no  traces  of  parallelism  in  the  ari'angement 
of  its  constituents,  are  indicated  on  the  map  by  shoi't  red  lines  drawn 
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in  all  directions,  and  can  be  considered  as  reliable  only  on  the  shores 
of  the  lakes  ;  those  localities  where  the  rocks  ai’e  more  or  less  distinctly 
laminated  are  indicated  by  a  parallelism  and  continuity  in  the  direc¬ 
tion  of  these  red  lines ;  again  these  give  reliable  information  only  on 
the  lake  shores,  where  they  have  been  observed,  and  where  cori’obor- 
ated  by  the  sti’ikes  shown ;  however,  it  is  probable  that  the  structure 
thus  indicated  is  the  true  one. 

In  composition,  the  rocks  are  usually  biotite  granites  in  which  the 
orthoclase  and  quartz  are  very  constantly  present ;  but  the  liiotite  is 
often  replaced  by,  or  associated  with,  muscovite  or  hornblende,  and  in 
many  places  these  bi-silicates  are  changed  to  chlorite.  It  is  probable 
that  a  minute  proportion  of  plagioclase  is  a  more  or  less  common  con¬ 
stituent,  but  in  the  Kawagansikok  and  Hunters  Island  areas  it  can 
seldom  be  detected  by  the  unaided  eye. 

The  limits  of  the  Hunters  Island  area,  in  so  far  as  it  occurs  in  Cana¬ 
dian  territory  on  this  sheet,  have  been  already  described  in  defining 
the  limits  of  the  Huronian,  or  upper  Archiean,  rocks. 

The  Laurentian  rocks  of  Namakan  Lake  are  massive  reddish  granite,, 
for  the  most  part  not  foliated,  although  in  places  faint  structural  lines 
are  visible.  This  granite  holds  in  places  bands  of  mica  schist,  which 
would  appear  to  be  large  included  fragments  broken  off  from  the  main 
series. 

On  the  east  side  of  Sand  Point  Lake  at,  and  on  the  prominent  point 
north  of,  the  narrows  in  the  southern  part,  the  granite  changes  into  a 
vei-y  fine-graiued  hard  red  rock,  containing  very  little  if  any  bi-sili¬ 
cate,  and  is  more  ti’uly  a  felsite  than  a  granite.  No  foliation  of  the 
constituent  minerals  is  observable,  but  it  is  intersected  by  well  marked) 
shai’p  cleavage  or  jointing  planes  in  three  directions  :  One  horizontal, 
the  other  two  vertical  and  nearly  at  right  angles  to  each  other  ;  the.se 
planes  cut  the  rock  into  small  rhomboidal  blocks,  often  less  than  a  foot 
in  largest  measurement,  although  in  places  the  blocks  are  “^'ery  large. 
This  is  a  very  common  feature,  particularly  in  the  felsitic  granites.  The 
change  from  this  phase  of  the  granite  to  the  more  micaceous  and 
coarser  variety,  appears  to  be  somewhat  gradual,  and  there  is  little 
doubt  that  the  felsites  are  merely  local  phases. 

This  felsitic  phase  of  the  granite  is  not  at  all  uncommon,  and  is 
seen  in  many  places,  among  others  : — 

On  Kahnipiminanikok  Lake,  on  the  west  side  of  the  two  large  islands 
extending  from  the  second  to  the  fifth  mile  from  the  northern  end, 
and  on  the  main  shore  opposite. 

On  the  lake  south  of  Hulburt  Lake. 
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On  the  soutli  part  of  Agnes  Lake.  >lere  a  gradual  transition  from  Agnes  Lake, 
the  felsites  (by  the  introduction  first  of  chlorite,  then  of  biotite,  accom¬ 
panied  by  a  gradually  increasing  coarseness  of  texture)  into  the  ordin¬ 
ary  biotite  granites,  is  seen,  not  only  in  the  direction  of  the  structural 
planes,  which  are  almost  indiscernible  in  the  felsites,  but  also  aci'oss 
this  direction. 

Felsites  are  seen  north-west  of  Louisa  Lake,  where  in  places  they 
are  quite  aphanitic  and  become  a  felstone. 

About  the  narrows  between  Sand  Point  and  Vermilion  Lakes  the  Sand  Point 
granites  have  a  porphyi’itic  structure.  The  rock  is  massive  and 
granitoid. 

On  the  boundary  route  from  Lac  la  Croix  to  Basswood  Lake  many  Lac  la  Croix 
varieties  of  typical  Laurentian  granite  and  granite  gneiss  are  seen  ;  Lake*”""'’'' 
but  the  rocks  are  generally  faintly  foliated,  pink,  biotite  gi'anite 
gneisses. 

Dr.  Bell*  describes  the  rocks  of  Basswood  Lake,  east  of  the  Hudson’s  Basswood 
Bay  Company’s  post,  as  “rather  tine-grained,  bright,  light  gray  and 
reddish-gray  syenite,  consisting  of  crystalline  white  or  red  felspar  and 
black  hornblende,  with  more  or  less  quartz  in  some  parts.” 

In  Wicksteed  Lake  the  rock  is  very  coarse-grained,  in  many  localities  wicksteed 
pegmatized,  particularly  on  the  south  shore  ;  is  usually  light  pink 
and  not  foliated,  and  is  characteristically  a  muscovite  granite.  On 
the  northern  shores  it  becomes  a  medium-grained  muscovite  biotite 
granite  gneiss,  somewhat  distinctly  foliated. 

On  the  lake  south  of  this,  and  west  of  Darkey  Lake,  the  muscovite 
granite  is  deeper  in  colour,  finer  in  texture  and  contains  a  little  biotite. 

It  has  been  thought  advisable  to  indicate  on  the  map  the  localities  Muscovite 
where  muscovite  occurs  as  a  more  or  less  prominent  constituent  of  the 
granites,  and  this  has  been  done  by  placing  the  letter  (aj  in  red  in 
such  places.  Similarly  the  occurrence  of  garnets  is  indicated  by  the 
letter  (b )  in  red  on  the  face  of  the  map. 

The  eastern  shore  of  the  southern  part  of  Darkey  Lake  is  occupied  Lake, 

by  coarse-grained  reddish  biotite  gneiss,  associated  with  some  sub¬ 
ordinate  bands  of  mica  schist.  On  the  westshoi’e  almost  continuously, 
is  exposed  a  dark  reddish-gray  micaceous  gneiss,  tpiite  distinctly 
foliated  in  bands,  with  moi’e  massive  phases  intervening. 

The  rocks  of  Conmee  Lake,  and  the  western  part  of  Brent  Lake,  have  Brent  Lake, 
been  already  described.  In  the  north-westerly  bend  of  the  latter,  be¬ 
tween  the  eastern  and  western  parts,  the  gi’anites  on  the  west  side 

*Kep.  of  Progress  iTeol.  Survey  of  Canada,  1872-73.  Report  on  the  country 
between  Lake  Superior  and  Lake  Winnipeg,  p.  i)4. 
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jireseiit  high  precipitous  cliffs,  due  to  vertical  jointing  planes.  In  the 
eastern  part  the  rocks  are  pink  biotite  muscovite  granites,  rather  dis¬ 
tinctly  foliated.  A  very  light  gray  gneiss  is  seen  on  the  north  side 
near  the  portage  on  the  route  to  Pooh-Bah  Lake,  in  which  the  alternate 
bands  of  white  and  dark  gray  rock  are  uniform,  and  the  laminre  much 
distorted ;  the  bands  in  which  the  biotite  predominates  are  com¬ 
paratively  far  apart  and  give  the  rock  a  streaked  aspect. 

On  McIntyre  Lake  the  granites  are  rather  fine-grained,  deep  pink, 
and  indistinctly  foliated ;  the  same  rock  is  seen  on  Sarah  Lake.  On 
an  island  at  the  east  end  of  the  latter  the  granite  is  darker  in 
colour,  and  affords  macroscopically  distinct  evidence  of  having  been 
sheared. 

A  peculiar  gi-aphic  granite  is  seen  at  an  exposure  at  the 
north  end  of  the  small  lake  south  of  Sarah  Lake,  where  a  red  fel¬ 
spar,  in  medium  sized  crystals,  is  associated  with  irregular  grains  of 
quartz ;  this  is  intersected  by  veins  and  stringers,  less  than  half  an 
inch  in  thickness,  of  pure  quartz ;  these  little  veins  as  a  rule  are 
roughly  parallel  in  a  general  north  and  south  direction,  but  sometimes 
veins  intersecting  these  at  various  angles  are  seen. 

The  rocks  of  the  second  lake  north  of  Keefer  Lake,  south  of  Shelley 
Lake,  are  in  places  doubtfully  biotite  granite,  the  bi-silicate  now 
existing  as  a  chloritic  mineral  which  may  have  been  derived  from  horn¬ 
blende.  Comparatively  large  imbedded  crystals  of  orthoclase  give  the 
rock  a  porphyritic  aspect. 

Most  of  the  rocks  of  this  route  are  reddish  biotite  granites  some¬ 
what  obscurely  foliated. 

Chloritic  granites  are  associated  with  the  biotite  granites  of  the  first 
lake  north  of  Keefer  Lake,  and  on  the  west  side  of  Keefer  Lake,  about 
the  middle.;  here  the  rocks  show  crushing  and  shearing  phenomena, 
and  it  is  probable  that  the  chloritic  mineral  has  been  derived  in  this 
way  from  mica. 

The  shores  of  Kahshapiwigamak  Lake  are  rather  high  and  abrupt, 
and  present  continuous  exposures  of  granite,  reddish  in  colour,  and 
fine-grainecl,  containing,  as  a  rule,  but  a  small  proporiion  of  mica, 
and  none  at  all  in  several  places  in  the  southern  part.  In  the 
rocks  of  the  north-eastern  arm  the  bi-silicate  is  now  a  chlorite,  and 
they  contain  some  porphyritic  twinned  crystals  of  felspar.  The  rock 
is  deep  red  in  colour.  On  an  island  near  the  west  shore,  north  of  the 
centime  of  the  lake,  the  granite  contains  a  little  muscovite,  probably 
secondary,  as  the  rock  exhibits  crushing  and  shearing  phenomena. 
The  chloritic  phase  of  the  granite  is  seen  on  the  west  side  of  the 
most  easterly  of  the  two  bays  at  the  south  end.  Pegmatite  with 
muscovite  is  seen  in  the  northern  part  of  the  lake. 
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The  shores  of  Hulburt  and  Williams  lakes,  with  those  of  the  other  Hulburt  Lake 
lakes  forming  this  route,  are  high,  rugged  and  precipitous,  presenting  **”'*^“- 
bold,  sometimes  perpendicular,  cliffs,  seen  to  be  composed  of  granite, 
containing  as  a  rule  a  small  proportion  of  mica.  The  rocks  are  gray 
or  reddish-gray  in  colour  and  coarse  in  texture.  The  lamination  is 
very  indistinct,  often  indescernible  in  the  hand  specimen,  though 
foliation  is  often  quite  apparent  in  the  field.  Biotite  pegmatite  occurs 
about  the  middle  of  the  lake  south  of  Kahnipiminanikok  Lake. 

The  granitic  rocks  of  Kahnipiminanikok  Lake  may  be  generally  Rocks  of 
described  as  light  pinkish-gray,  medium-grained  biotite  granite.s,  usually  ^qpoifLakl. 
somewhat  distinctly  foliated.  Their  character  is  comparatively  unifoim 
in  all  parts  of  the  lake,  and  presents  no  novel  features  beyond  those 
already  referred  to.  In  the  bay  on  the  north  side  of  the  lake  one  mile 
west  of  McKenzie  Inlet,  some  of  the  largest  crystals  of  orthoclase 
known  in  this  country,  occur,  some  of  them  measuring  four  inches  in 
length.  Iron  pyrites  occurs  in  the  granites  of  the  north  end  of  the 
lake.  Muscovite-biotite-pegmatite  occurs  on  the  north  side  near  the 
mouth  of  McKenzie  Inlet. 

The  granites  of  the  northern  part  of  Agnes  Lake,  are  on  the  whole  a  Agnes  Lake . 
pinkish-white  or  light  gray  biotite-granite-gneiss  generally  quite  dis¬ 
tinctly  foliated. 

A  curious  example  of  patches  of  foreign  rock  included  in  the  gian-  jjidusions  in 
ite,  is  seen  on  the  bare  hill  on  the  east  side  of  the  little  bay  forming  granite, 
the  southward  extension,  behind  the  spur  running  north  of  the  large 


bay  running  north-east  from  about  the  middle  of  the  lake. 

The  country  rock  is  a  pink  foliated  granite  gneiss,  dipping  S. 


70“  E.. 


angle  45°.  There  is  a  faint  appear¬ 
ance  of  bedding  in  planes  parallel 
to  this.  Imbedded  in  this  are  the 
fragments,  figured  here,  which 
consist  of  a  dark  gray  micaceous 
irneiss  or  mica  schist,  with  a  green- 

o 

ish  tinge,  probably  due  to  a  partial 
decomposition  of  the  mica  into 
chlorite. 

The  lamination  of  the  gneiss 
abuts  sharply  upon  the  outlines  of 
the  fragments,  and  continues  into 
the  little  dikes  which  cut  into  the 
fragments,  as  shown.  These  dikes 
are  parallel  to  the  direction  of  the 
lamination. 
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The  surfaces  of  the  inclusions  have  a  regular  ribbed  or  fluted  appear¬ 
ance,  the  ribs  being  two  or  three  inches  apart  and  standing  nearly  an 
inch  above  the  trough-like  depressions.  These  ribs  are  parallel  to  each 
other,  and  their  direction  in  different  inclusions  are  also  roughly 
parallel ;  they  also  mark  the  direction  of  the  planes  of  schistosity  of 
the  mica  schist  (which  is  not,  however,  very  fissile),  cross  that  of 
the  lamination  of  the  inclosing  gneiss,  at  an  angle  of  about  50°. 

It  will  be  observed  that  a  line  drawn  from  this  locality,  north-east, 
parallel  to  the  lines  of  strike  shown  on  the  map,  would  strike  the  schis¬ 
tose  band  of  McEwen  Lake,  and  the  inference  is  strong  that  these  in¬ 
clusions  mark  a  synclinal  axis  in  the  once  overlying  Coutchiching 
rocks,  which,  save  only  these  fi-agments,  have  been  entirely  denuded. 

The  rocks  on  the  south  part  of  Agnes  Lake,  for  the  most  part 
obscurely  foliated  red  granites  and  felsites,  have  nearly  all  been  inci¬ 
dentally  described  in  previous  pages. 

A  pegmatite,  containing  no  mica,  is  seen  on  an  island  in  the  northern 
part  of  the  lake,  thirty  chains  south  of  the  mouth  of  the  narrows 
thi’ough  which  the  eastern  outlet  passes.  A  little  iron  pyrites  is 
here  associated  with  it. 

The  rocks  exposed  on  the  route  from  the  middle  of  the  west  side  of 
Agnes  Lake,  are  for  the  most  part  reddish  medium-grained  biotite 
gnei.sses.  Near  Basswood  Lake,  they  usually  contain  a  little  bi-silicate, 
Avhich  is  now  principally  changed  to  chlorite.  The  foliation  is  gener¬ 
ally  apparent,  but  rarely  distinct.  In  some  places  they  are  lighter  in 
colour  and  are  banded  with  dark  gray  varieties. 

All  the  rocks  east  of  this,  comprising  the  Hunters  Island  area,  may 
be  generally  described  as  pink  gray,  medium-grained  biotite  granite 
gneisses,  usually  foliated  with  more  or  less  distinctness  ;  they  present 
no  varieties  which  require  special  mention. 

Hornblende  Granites. 


As  yet  no  specific  mention  has  been  made  of  the  hornblendic  variety 
of  crranites  occui’ring  in  this  area.  The  writer  has  not  studied  the 
relations  of  these  to  the  mica  granites  sufficiently  closely,  or 
extensively  to  enable  him  to  formulate  any  general  observations 
thereon ;  while  it  is  probable  that  they  are  but  phases  of  Lauren- 
tian  rocks,  and  that  they  possess  no  stratigraphical  importance, 
it  is  on  the  other  hand  possible  that  some  general  law  giving  them  a 
distinct  significance  may  be  deduced  and  that  they  may  be 
shown  to  differ  both  in  origin  and  age  from  the  ordinary  biotite 
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granites.  For  the  pre.sent,  only  some  of  the  localities  where  they  are 
found  in  the  Hunters  Island  area  can  be  indicated. 

A  small  area  of  hornblende  granite  or  syenite  is  seen  on  the  portage  Brent  Lake, 
at  the  south-east  end  of  Brent  Lake.  The  same  rock  is  exposed  on  the 
south  portage  at  the  west  end  of  Conmee  Lake.  The  area  is  here  a  Cimmee  Lake, 
small  one  and  would  seem  to  be  an  inclusion  in  the  biotite  granite. 

Similar  rocks  are  seen  on  the  west  shore  of  the  lake,  south  of  the 
Coutchiching  belt  of  rocks. 

Hornblendic  granite  is  associated  with  the  biotite  granites  of  the 
lake  north  of  Keefer  Lake. 

A  band  of  red  coarse-grained  hornblende  granite,  containing  por-  liulbiut  Lake 
phyritic  crystals  of  felspar,  perhaps  triclinic,  occurs  on  the  east  shore  of 
the  north-east  arm  of  the  lake  south  of  Hulburt  Lake,  a  cpiarter  of  a 
mile  south  of  the  portage  into  that  lake  ;  it  is  again  seen  half  a 
mile  S.S.W.  on  the  south-east  bay  of  the  same  lake.  It  has  here  a 
direction  of  S.  35°  W.,  indicated  by  its  foliation,  wHiich  is  in  some  places 
quite  apparent.  A  probable  southward  extension  of  this  band, 
is  represented  by  a  band  of  very  similar  rock  occurring  a  mile  S.S.W . 
of  this,  skirting  the  east  side  of  the  north-east  arm  of  Kashapiwigamak 
Lake,  near  the  portage  between  the  two  lakes.  The  sti’ike  is  hei'e 
S.  40°  W.,  dip  N.'VV.,  angle  75°  A  still  further  south-westei’ly  extension 
may  be  represented  by  an  occurrence  of  a  similar  rock,  containing, 
however,  a  smaller  proportion  of  hornblende,  seen  on  the  small  island 
at  the  mouth  of  this  arm  ;  here  the  direction  of  the  foliation  planes  is 
uncertain  but  appears  to  be  about  S.  10°W.  A  naiTow  band  not  over  Diverging 
two  chains  wide,  of  a  rock  which  answers  to  the  same  description,  but 
which  contains  a  mica  constituent,  is  seen  cutting  the  red  indistinctly 
foliated  biotite  granite,  starting  from  the  west  shore  of  the  lake 
south  of  Hulburt  Lake,  due  west  of  the  first  granite  band  referred  to, 
on  this  lake,  and  is  traced  through  the  narrows,  and,  then  with  a  more 
northerly  trend  it  crosses  in  a  north-westerly  direction,  the  north¬ 
west  arm  of  the  lake.  These  two  bands  converging  on  the  same 
point  are  suggestive  of  dikes  emanating  from  a  central  mass,  and 
may  be  altered  post-Laurentian  eruptives.  Associated  with  both 
these  diverging  bands  are  narrow'  bands  of  fine-grained  dark  gray 
siliceous,  micaceous,  hornblende  schist. 

On  the  south-west  bay  of  Agnes  Lake,  a  considerable  proportion  of  Agues  Lake, 
hornblende  granite  is  associated  with  the  foliated  biotite  granites.  The 
whole  of  the  southern  pai’t  of  the  bay  is  occupied  by  these  rocks, 
while  a  small  area,  probably  a  comparatively  narrow  band,  is  seen 
on  the  west  side,  just  opposite  the  point  dividing  this  bay  from 
the  main  lake  ;  here  the  rock  is  faintly  laminated,  and  there  appears 
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to  be  a  sharp  line  of  demarcation  between  it  and  the  biotite  granite,, 
although  some  of  the  associated  rocks  contain  both  hornblende  and 
mica.  In  some  places  the  hornblende  granite  appears  to  be  included 
in  the  biotite  granite  or  felsite. 

Fine-grained  red  hornblende  granite,  sheared  and  containing  some 
biotite,  is  seen  on  an  island  near  the  east  side  of  Agnes  Lake,  two 
miles  and  a  half  S.S.E.  of  the  point  above  referred  to,  and  south  of 
this  on  the  west  shore  similar  rocks  are  occasionally  seen. 

In  the  north-west  bay  of  Farquier  Lake,  the  granite  is  massive  and 
very  dark,  and  exhibits  in  the  fresh  fracture  small  inclosed  masses  of 
hornblende. 

Gray  medium-grained  hornblende  granite  occurs  on  an  island  in  the 
north  end  of  Murdoch  Lake,  and  in  Kahnipiminanikok  Lake,  at  the 
entrance  to  the  bay  north  of  Murdoch  Lake. 

On  the  south  side  of  the  eastern  end  of  McKenzie  Inlet,  the  promi¬ 
nent  points  consist  of  large  flat  blocks  of  medium-grained  hornblende 
o-ranite  ;  west  of  this  on  the  north  side  of  the  narrows,  a  similar  rock) 

O  ' 

but  finer  grained,  occurs  in  situ,  being  apparently  a  band  a  few  chains 
wide  ;  the  same  rock  is  exposed  at  three  or  four  localities  due  west  of 
this,  on  the  west  shore.  On  the  extremity  of  the  prominent  point  on 
the  south  side  of  this  inlet,  a  mile  and  three-quarters  north  north¬ 
east  of  the  entrance,  a  local  occurrence  of  coarse-grained  sheared  horn¬ 
blende  granite  is  seen,  in  which  the  hornblende  has  been  largely 
changed  to  chlorite  in  the  shearing  planes. 

On  the  arm  south-east  of  this,  at  the  narrow  part  halfway  between 
the  main  lake  and  the  Indian  reserve,  a  local  occurrence  of  fine¬ 
grained  hornblende  granite  is  seen  on  an  island  in  the  centre  ;  on  the 
north  shore  opposite  this  a  little  biotite  is  associated  with  it. 

On  the  south-east  part  of  this  lake,  on  the  north  side,  about  the  mid¬ 
dle,  is  an  irregular  band  of  fine-grained  hornblende  granite,  which,  in 
the  most  westerly  exposure  examined,  becomes  a  fine-grained,  felspathic, 
dark  gray  hornblende  schist,  containing  apparently  a  pyroxenic  con¬ 
stituent. 

At  the  outlet  of  Met  Lake,  on  the  north  side,  the  rock  consists 
mainlv  of  hornblende,  considerable  mica,  a  little  flesh-red  felspar  and 
perhaps  a  little  quartz;  on  the  north  side' of  the  lake,  about  the 
middle,  a  narrow  band  having  the  aspect  of  a  dike  of  hornblende 
syenite  occurs. 

On  the  northern  extremity  of  the  island  in  the  east  bay  of  McEwen 
Lake,  and  opposite  it  on  the  north  shore,  a  medium-grained  dark  red 
micaceous  hornblende  granite  occurs ;  the  same  rock  occurs  on  the 
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point  at  the  extreme  south  end  of  the  lake.  These  occurrences  would 
seem  to  mark  a  continuous  band  or  dike  of  these  rocks. 

At  rare  intervals  a  bedded  structure  in  the  granite  is  discernible. 
The  beds  are  usually  not  much  less  than  a  foot  thick,  and  seldom  more 
than  three  feet  thick,  and  are  generally  parallel  to  the  foliation  planes 
of  the  rock.  From  later  observations  made  elsewhere,  it  may  be  stated 
as  a  general  rule,  that  the  hornblende  granites  exhibit  this  feature 
much  more  commonly,  in  proportion  to  their  development,  than  the 
biotite  granites  do ;  but  in  hornblende  granites  the  writer  has  nowhere 
seen  a  distinct  lamination  of  the  mineral  constituents,  associated  with 
this  structure. 

Some  of  the  localities  where  this  appai-ent  bedded  structure  was 
observed  may  be  briefly  enumerated  ; — 

On  Kahnipiminanikok  Lake,  on  the  north  side  of  the  bay  on  the 
south  side  of  McKenzie  Inlet,  beds  from  a  few  inches  to  a  foot  thick 
inclined  to  the  south-west  at  angles  varying  from  zero  to  15°  are  seen. 

On  Agnes  Lake,  on  the  east  side,  near  the  north  end,  the  planes  dip 
to  the  north  angle  10°  to  15°,  foliation  planes  which  strike  N.  30°  E 
and  are  nearly  vertical  intersect  these  beds. 

On  the  east  side  of  Agnes  Lake,  near  the  entrance  of  the  north-east 
bay,  the  beds  dip  N.  60°  W.,  angle  30°.  On  the  opposite  side,  near 
the  north  end  of  the  bay,  the  beds  are  parallel  with  the  lamination 
planes. 

Two  localities  in  the  red  granite  of  the  east  shore  of  the  lake,  about 
the  middle  of  the  southern  part. 

On  the  south-west  end  of  Farcpiier  Lake  are  rijugh  irregular  beds  in 
red  granite,  inclined  N.  70°  W.,  angle  50°. 

On  Sunday  Lake,  south  part,  beds  inclined  S.,  angle  60°. 
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IV.  SAGANAGA  AREA. 


The  rocks  of  Saganaga  Lake  and  vicinity  were  not  examined  by  the 
writer  who  is,  therefore,  unable  to  make  any  deflnite  statements 
regarding  their  character,  or  to  do  more  than  state  the  grounds  on 
which  they  have  been  tentatively  represented-on  the  map  as  Lauren- 
tian.  These  reasons  will  be  given  later. 

On  the  geological  map  of  the  Dominion  of  Canada,  published  in 
1882,  the  granitic  rocks  of  Saganaga  Lake  are  represented  as  igneous 
granites  breaking  through  Huronian  strata.  On  the  “  Geological  map 
of  the  Iron  Regions  of  Minnesota,”  published  by  IST.  H.  &  H.  V. 
Winchell  in  1890,  they  are  represented  as  Laurentian.  The  rocks  are 
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described  by  the  above  authors  in  the  accompanying  report  as  “  receiv¬ 
ing  a  distinctive  character  from  the  large  grains  of  quartz.  These  grains 
are  large,  angular  and  numerous,  and  on  weathered  surfaces  stand  out 
prominently.  The  felspar  exists  in  sub-angular  patches,  imbedded 
with  the  quartz  in  a  ground-mass,  w'hich  is  mostly  chloritic  and  in 
places  develops  chloritic  spots,  while  in  other  places  hornblende  forms 
merge  into  visibility.”  Again  they  say  :  “  The  rock  itself  is  not  of 
course  a  characteristic  syenite.  All  hornblende  has  disappeared  ;  a 
felspathic  matrix  remains,  with  some  green  specks  and  spots,  and  the 
quartz  is  imbedded  in  it.  Some  of  the  broken  surfaces  of  the  rock 
have  a  sericitic  lustre.  The  formation  as  a  whole  is  roughly  bedded.” 
From  this  they  would  appear  to  be  allied  to  the  quartz  porphyries. 

H.  Y.  Winchell,*  in  a  later  paper  on  the  subject,  dated  December 
20th,  1890,  says  that  “  the  rock  is  conglomeritic  in  places,  and  contains 
pebbles  which  are  strikingly  similar  to  each  other  in  composition  and 
appearance.  A  majority  of  the  pebbles  are  composed  of  lamellar 
augite,  with  or  without  apparent  small  grains  of  felspar.” 


V.  ISOLATED  GRANITIC  AREAS. 

Breaking  through  the  Coutchiching  rocks  of  the  region,  are  isolated 
areas  of  granite,  which  cannot  certainly  be  said  to  be  of  Laurentian 
age,  but  it  would  seem  that  the  balance  of  evidence  favours  that  view. 

By  the  Soldiers’  Portage  route,  above  referred  to,  between  ISIamakan 
and  Rainy  Lakes,  there  are  two  portages ;  on  the  south-easterly  one 
felspathic  mica  schist  is  frequently  exposed ;  on  the  slough 
and  on  the  other  portage  (Soldiers’  Portage)  massive  granite  is  exposed, 
as  well  as  on  several  points  of  the  southern  extension  of  Hale  Bay, 
and  on  the  island  in  the  angle  of  it.  These  exposures  indicate  the 
existence  of  what  is  probably  an  isolated  local  ai’ea,  similar  to  those 
shown  on  Hale  Bay  and  on  the  southern  shore  of  the  eastern  arm  of 
Rainy  Lake,  west  of  Kettle  Falls  (see  Rainy  Lake  sheet).  This  granite 
is  deep  red  in  colour  and  not  at  all  foliated ;  it  would  appear  to  be  a 
distinct  intrusive  mass. 

The  granite  of  Thompson  Lake  is  an  isolated  area,  being  cut  off  from 
the  main  mass  to  the  south  by  the  band  of  mica  schist  indicated  by  the 
almost  continuous  exposures  along  the  south  shore  of  the  lake.  The 
exposures  in  the  eastern  and  western  extremities  of  the  lake,  and  along 
the  canoe  route  north,  prove  this  area  to  be  surrounded  on  all  sides  by 
mica  schist.  The  contact  is  brecciated,  and  is  typical  in  character  of  that 
of  tiie  large  Hunters  Island  area  to  the  south.  On  the  north-west, 
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north  and  ea.st  sides,  the  schists,  wherever  observed,  were  found  to 
dip  away  from  the  granite  nucleus  at  angles  varying  from  40°  to  60°, 
but  there  is  no  evidence  of  a  synclinal  structure  between  this  and  the 
granite  apophysis  to  the  south. 

The  granite  boss  on  Wolseley  Lake  is  inferred  from  a  few  exposures  AVolseley 
on  the  peninsula  and  adjacent  islands.  Its  limits  could  not  be  exactly  L'^ke  gi aiiite. 
defined,  nor  its  contact  with  the  schists  observed,  owing  to  the  drift 
covering  by  which  it  is  concealed. 

Small  outcrops  of  granite  in  rocks  of  presumably  earlier  age,  are  seen  Small  out- 
in  many  localities,  particularly  in  proximity  to  the  large  granitic  areas,  gj,anite^i„ 
and  as  these  areas  are  approached  the  increasing  abundance  of  granitic  mica  schist, 
bands  marks  the  contact  zone.  Such  small  areas  and  isolated  bands, 
more  or  less  distant  from  this  zone,  and  too  insignificant  to  be  shown 
■on  the  scale  of  the  map  are  found  in  the  following  localities  ; — 

Captain  Tom  Lake,  about  the  middle  of  the  north  side.  Captain  Tom 

Lake. 

On  the  creek  east  of  the  portage  south  from  Tanners  Lake,  reddish  South  of  Tan- 
fine-grained  evenly  foHated  biotite  gneiss.  nersLake. 

On  the  outlet  of  Darkey  Lake.  Several  small  outcrops  perhaps  North-west  of 
marking  an  anticlinal  axis.  Medium  to  coarse-grained  and  pegmatitic  Darkey  Lake 
muscovite  granite.  Biotite  is  sometimes  associated,  and  in  one 
exposure,  garnets  are  seen. 

Near  the  mouth  of  the  stream  forming  the  outlet  of  Pooh-Bah  and 
Wink  lakes. 

On  the  portage  north  of  Conmee  Lake.  Conmee  Lake. 

On  the  small  lake,  north  of  Conmee  Lake,  at  the  west  end.  This 
same  band  apparently  occurs  on  the  south  side,  near  the  north-east 
end  ;  but  here  it  is  very  coarse-grained,  the  larger  crystals  of  the  felspar 
are  twinned,  and  a  little  hornblende  is  perhaps  present. 

A  small  area  of  muscovite  granite  is  seen  associated  with  the  mica  wiHiamLake. 
schists  of  the  west  end  of  William  Lake. 

General  Theoretical  Considerations. 

In  the  foregoing  pages,  doubts  have  been  expressed  as  to  the  age  of 
some  of  the  so-called  Laurentian  areas,  notably  the  Pooh-Bah  syenites, 
the  Saganaga  granites,  and  the  small  areas  of  eruptive  granitic  rocks. 

Any  attempt  to  reconcile  the  various  diverging  theories  regarding 
the  Archaean  rocks,  is  perhaps  premature  and  can  only  be  suggestive. 

The  Laurentian  rocks  of  the  eastei'n  part  of  the  Dominion,  as  de-  Sedimentary 
scribed  by  the  older  Canadian  geologists,  and  corroborated  by  the  fa?teim*parto1 
observations  of  later  workers,  point  to  the  conclusion  that  many  at  the  Dominion, 
least  of  these  granite  gneisses  are  sedimentary  in  their  origin. 
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In  this  western  portion,  the  work  of  Dr.  Lawson,  in  the  Lake  of  the 
Woods  and  Rainy  Lake  regions,  the  observations  recorded  in  this  re¬ 
port,  and  the  observations  made  by  other  workers  in  contiguous  fields, 
indicate,  with  equal  strength,  that  here  the  granites  are  eruptive  in 
their  attitude  and  relationship  to  the  overlying  rocks.* 

It  has  been  ai’gued  that  while  the  Laurentian  rocks  as  a  whole  may 
accounting  for  ^ 

edimentary  in  their  origin,  the  brecciated  character  of  the 
brecciatecl  o  > 

contact.  contact  with  overlying  series  may  have  been  caused  by  later  granitic 
eruptions  along  this  line,  which  would  be  emphatically  the  line  of 
Objections  to  weakness.  This  is  a  possible,  though  not  probable,  exj^lanation  of  the 
the  theory.  pj.Q^able,  because  no  distinction  can  be  drawn  between  the 

granites  at  the  contact  and  those  in  the  central  portions  of  the  great 
granitic  areas,  save  that  of  a  gradual  change  from  a  gneissoid  character 
at  the  contact  to  a  granitoid  one  in  the  centre,  as  a  rule,  and  this  is 
not  the  change  that  would  be  expected  between  a  sedimentary  nucleus 
however  metamorphosed  and  a  granitic  periphery  however  foliated  by 
flowing  movements  while  in  a  liquid  or  viscid  state.  Again  no  line  of  de- 
mai’cation  between  the  supposed  sedimentary  rocks  of  the  interior  and 
the  assumed  newer  granites  of  the  periphery,  which  also  cut  the  upper 
Archfean  schists,  has,  within  the  writer’s  knowledge,  ever  been  describ¬ 
ed.  It  must  be  acknowledged,  however,  that  in  such  old  and  changed 
rocks,  negative  evidence  is  especially  inconclusive. 

Irruptive  The  question  of  the  irruptive  origin  of  all  the  granites  of  this  Lake 

origin  not  Superior  region  cannot  yet  be  answered  with  absolute  certainty.  It 

certain .  r  o  _  ... 

would  be  rash  to  state  from  the  comparatively  local  examinations  that 
have  yet  been  made,  that  the  contact  is  always  of  an  irruptive  charac¬ 
ter,  although  in  many  cases  it  must  undoubtedly  be  so  regarded.  It 
would  be  equally  rash  to  state  that  the  nature  of  the  contact  is 
nowhere  compatible  with  a  sedimentary  origin  for  the  granite  gneisses  ; 
minute  and  irregular  interbanding  is  not  an  uncommon  feature  in  the 
transition  zone  between  contiguous  formations  of  rock  unquestion¬ 
ably  sedimentary. 

^Having  personally  e.xamined  both  the  eastern  and  the  western  Laurentian  areas 
at  intervals,  from  the  Straits  of  Belle  Isle  to  Ottawa,  and  thence  to  the  Lake  of  the 
Woods  and  Lake  Winnipeg,  I  am  convinced  that  whatever  theory  of  origin  may  be 
correct,  it  is  equally  applicable  to  the  whole  of  the  great  Archiean  area  of  Canada. 
The  local  greater  or  lesser  development  of  some  special  lithological  character,  as 
limestone,  quartzite,  etc.,  or  physical  structure,  as  gneiss,  granite,  mica,  schist,  etc., 
has  no  more  bearing  on  the  question  of  age,  than  have  the  similar  local  peculiarities 
which  are  more  or  less  characteristic  of  all  the  younger  geological  systems,  as  for 
instance,  the  Cretaceous  of  Britain  and  of  Canada  ;  the  lower  palteozoic  of  Canada, 
and  of  Southern  Aiistralia  ;  and  even  within  the  limits  of  the  Dominion,  the  upper 
palteozoic  rocks  are  both  lithologically  and  physically  more  unlike  each  other  than 
are  any  of  those  of  the  great  Archfean  area  from  Labrador  to  Winnipeg,  and  thence 
to  the  mouth  of  the  Mackenzie  in  the  Arctic  Ocean.  A.  R.  C.  Selwyn. 
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In  the  previous  pages  localities  have  lieen  cited  where  an  apparent  lieddcd 
bedded  structure  in  the  granite  gneisses  is  more  or  less  marked.  This  ’’ 
feature  occurs  at  very  rare  intervals,  and  is  extremely  local  in  extent, 
wherever  observed  ;  the  inclination  of  the  bedding  planes  are  generally, 
though  not  always,  parallel  to  the  lamination  planes,  where  these  are 
discernible  ;  and  the  rock  at  the  planes  of  parting  doer  not  present  any 
of  those  changes  in  composition  which  so  frequently  mark  the  bedding 
planes  of  sedimentary  rocks ;  from  these  facts  it  seems  highly  improb¬ 
able  that  this  apparent  bedded  structure  indicates  a  sedimentary 
origin.  It  is  probably  caused  by  the  accidental  yielding  of  the  rock 
in  parallel  planes  under  the  various  strains  to  which  it  has  lieen  sub¬ 
jected.  Nor  can  the  foliation  and  lamination  discernible  in  these 
o’neisses  be  regarded  as  indicative  necessarily  of  sedimentary  deposition. 

Between  the  Laurentians  of  the  Ottawa  Valley  and  of  Western  Laurentian 
Ontario,  there  is  one  marked  difference,  the  presence  of  a  series  of  lime- 
stones  in  the  former,  and  its  comparative  absence  in  the  latter ;  but 
the  absence  of  a  lithological  member  of  a  series,  as  limestone  oi  quai  tz- 
ite,  does  not  militate  against  the  correlation  of  the  members  occuiiing 
in  different  districts,  and  future  investigation  may  prove  the  Coutch- 
iching  series  to  be  the  stratigraphical  equivalent  of  the  Upper 
Laurentian  series  of  the  east,  to  which  as  far  as  may  be  gathered  from 
published  descriptions  of  the  latter  the  mica  schists  would  seem  to 
bear  a  marked  resemblance  in  stratigraphical  relationship.  But 
whatever  conclusion  may  be  eventually  arrived  at  regarding  the  origin 
of  Laurentian  rocks,  or  whatever  subdivisions  of,  or  rearrangement  of 
certain  members  of  this  system  future  investigation  may  justify,  the 
separate  areas  of  granitic  rocks  referred  to  in  this  report  present  no 
individual  characteristics  sufficiently  significant  to  justify  the  belief 
that  any  great  difference  exists  between  their  respective  ages,  and  the 
same  theory  of  origin  that  applies  to  one  ajiplies  to  all.  The  smaller  Small  granite 
granitic  areas  of  this  region  present  no  difference  in  lithological 
characters  or  in  stratigraphical  relations  from  those  of  the  large  areas 
'  which  have  been  called  Laurentian,  such  as  to  justify  us  in  regarding 
them  as  of  later  date  ;  and  it  seems  most  probable  that  they  are 
subordinate  developments  of  the  same  fused  rocks,  marking  the  crests 
of  anticlinal  domes  or  folds  in  the  intensely  and  minutely  folded  crust. 

H.  V.  Winchell  regards  the  Saganaga  Lake  granitic  rocks  as  of  Sagauaga 
Keewatin  age  from  their  lithological  character,  from  his  discovery  of 
a  small  band  of  chalcedonic  silica  in  the  syenites,  and  from  their 
frequent  alternation  in  bands  with  Iveewatin  schists.  From  the  title 
to  his  photographs  given  by  Dr.  Lawson,  he  evidently  regards  these 
rocks  as  Laui'entian.  As  before  stated,  the  writer  is  not  in  a  position 
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to  express  any  opinion  on  the  subject,  but  he  has  mapped  them  as 
Laurentian  in  accordance  with  Dr.  Lawson’s  opinion,  and  from  the 
character  of  the  contact  as  shown  by  his  photographs  and  reproduced 
in  plates  I.,  IT.  and  III.,  which  seems  to  be  typical  of  the  contact  of 
lower  and  upjier  Archfean  rocks  elsewhere  in  this  region ;  and  also 
because  they  seem  to  form  an  integral  part  of  a  granitic  area,  which, 
from  what  is  kirown  of  its  more  eastern  development,  would  seem  to 
be  more  undoubtedly  of  Laurentian  age.  The  portion  of  this  area 
in  this  sheet  is  tiifling  in  extent,  and  in  working  up  the  region 
embraced  in  the  sheet  east  of  this,  the  rocks  will  receive  closer  and 
more  conclusive  study.  In  the  meantime  it  would  seem  safer  to  map 
•  them  as  Laurentian. 

Bah  The  Pooh-Bah  syenites  differ  in  lithological  character  and  in  the 

nature  of  their  contact,  so  far  as  can  be  determined,  from  the  typical 
Laurentian  biotite  granites,  but  these  differences  are  neither  so  marked 
nor  so  important  as  to  offer  any  serious  obstacle  to  the  correlation  of 
them  with  the  Laurentian.  In  mineral  composition  they  are  typical 
of  the  quartzless  hornblende  syenites,  which  have  always  been  regarded 
as  a  species,  although  a  rare  one,  of  Laurentian  rocks ;  and  they  are 
not  more  coarsely  crystalline  than  the  pegmatitic  phases  of  these  rocks. 

In  comparison  with  the  whole  length  of  the  periphery  of  the  area,  so 
little  of  it  has  been  available  for  study,  that  it  is  hazardous  to  make 
any  statement  concerning  the  general  nature  of  the  contact,  and 
though  where  the  rocks  are  revealed  sufficiently  near  the  line  of 
contact  to  allow  its  nature  to  be  guessed  at,  it  would  seem  to  be  unusu¬ 
ally  sharp  and  clear,  this  fact,  in  itself,  has  little  significance.  The 
mica  schists  appear  to  have  suffered  more  than  usual  contact  metamor- 
pbism  ;  but  on  the  other  hand,  the  syenites  reveal  no  differentiation 
from  a  coarse  texture  on  the  central  portions  to  a  fine  one  at  the  con¬ 
tact,  indicating  that  they  were  intruded  into  cool  consolidated  rocks  ; 
and  they  would  seem  to  have  cooled  very  slowly  and  uniformly,  such 
as  deep  seated  subcrustal  irruptions  would  be  expected  to  cool. 

The  correlation  of  the  hornblende  rocks,  between  William  and  Brent 
lakes  with  these  is  at  best  a  doubtful  one,  and  while  the  field 
appearance  of  the  former  suggests  that  they  were  erupted  at  a  later 
date,  it  by  no  means  proves  it. 

In  the  absence  of  conclusive  field  evidence,  we  ai’e  again  thrown 
back  upon  their  lithological  affinities  with  certain  phases  of  Laurentian 
rocks  to  decide,  for  the  present,  the  question  of  their  age. 
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CouTCUicHiNG  Series. 


of  area  and  conditions  of  contact  /nth  loicer  rocks. 


The  Coutcliiching  series  of  rocks,  wliich  is  so  largely  developed  in 

the  south- eastern  part  of  the  Rainy  Lake  sheet,  extends  into  the  north¬ 
west  part  of  this  sheet  in  a  broad  tapering  area,  whose  outline  will  be- 


now  briefly  defined. 

Passing  up  the  channel  above  Kettle  Falls  (see  Rainy  Lake  sheet)  Namakau 
into  Namakaii  Lake,  where  the  channel  bends  sharply  to  the  south, 
evidences  of  an  approach  to  a  granitic  area  is  seen  in  the  banded  intru¬ 
sions  of  granite  into  the  mica  schist ;  these  intruded  bands  become 
more  and  more  numerous  and  important  as  we  proceed  southwards, 
until  when  we  reach  the  long  narrow  island,  three-cfuarters  of  a  mile 
south  of  the  expansion  of  the  channel  into  Namakan  Lake,  we  find 
on  the  southern  part  of  this  island  that  the  granitic  rocks  are  decidedly 
the  most  abundant,  while  on  the  north  part  of  the  island  the  mica 
schists  still  seem  to  maintain  their  predominance,  for  this  reason 
the  line  of  contact  is  placed  across  that  part  of  the  island  where  the 
two  rock  species  appear  to  be  most  equally  developed.  East  of  this 
island,  along  the  north  shore  of  the  lake,  the  exposures  are  sufficiently 
numerous  to  admit  of  an  approximate  delineation  of  tins  line  of  equal 
development,  as  indicated  on  the  map.  The  brecciatecl  contact  zone 
appears  to  become  a  little  narrower.  North  of  this  conventional  line 
the  predominating  rocks  are  medium  grained  felspathic  mica  schists, 
gray  in  colour  ;  south  of  it  massive  pink  granites,  doubtfully  if  at  all 
foliated,  form  the  material  of  the  widest  and  most  numerous  bands. 

From  the  bay  south  of  Hale  Bay  (see  Rainy  Lake  sheet)  to  the  JolclkiV  Port- 
middle  of  the  north  side  of  Namakan  Lake,  there  once  existed,  proba-  ‘ 
bly  but  a  short  time  since,  a  subordinate  channel  between  these  two 
sheets  of  water ;  it  has  become  choked  with  boulders  and  drift  and 
exists  now  as  a  narrow  slough,  between  the  north-western  end  of  which 
and  the  bay  south  of  Hale  Bay  the  Soldiers’  Portage  is  cut,  while  a 
shorter-  portage  connects  the  south-east  end  of  the  slough  with 
Namakan  Lake. 


Less  than  half  a  mile  south  south-west  of  this  latter  portage,  the  line 
of  contact  of  the  mica  schists  and  granites  can  be  fixed  with  great  ac¬ 
curacy,  from  the  close  proximity  of  adjacent  exposures  of  the  two  rock 
varieties  and  from  the  comparatively  unbroken  character  of  the  two 
series  each  side  of  this  line.  From  here  the  contact  line  sweeps  to  the 
south-east  and  passing  through  the  centre  of  the  lake  crosses  in  an  east  American 
south-east  direction  over  to  the  American  islands,  and  cuts  across  the 
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small  peninsula  to  the  south-west  of  the  boundary  line  at  the  Narrows 
into  Sand  Point  Lake,  and  appears  again  in  Canadian  territory  on  the 
south  side  of  the  hay  north-west  of  David  Lake. 

The  contact  thus  far  traced,  marks  the  northern  limit  of  the  great 
development  of  granite  gneisses  shown  on  the  geological  maps  of 
Minnesota. 

In  the  bay  of  Sand  Point  Lake,  north-west  of  David  Lake,  the  junc¬ 
tion  can  be  seen  on  a  narrow  point  forming  a  shallow  bay  of  the  south¬ 
east  shore  of  this  arm.  The  contact  is  next  located  in  the  south-west 
corner  of  David  Lake ;  it  cannot  be  placed  here  within  a  few  chains. 
On  the  west  shore  of  the  lake  the  granites  are  frequently  exposed,  con¬ 
taining  thin  bands  and  irregular  patches  of  mica  schist.  A  single  ex¬ 
posure  of  granitoid  gneiss  on  the  north-east  shore  of  the  lake,  one- 
quarter  of  a  mile  north-east  of  the  point  about  the  middle  of  this  part 
of  the  shore,  probably  marks  the  eastern  limit  of  the  granites.  The 
point  is  occupied  by  a  soft  light  gray  evenly  laminated  gneiss,  doubt¬ 
less  Coutchiching  ;  the  same  rock  is  exposed  near  the  outlet  on  the 
south  shore ;  these  exposures  probably  belong  to  a  transition  zone 
between  the  granitoid  gneiss  of  the  west  shore,  which,  near  the  outlet, 
is  distinctly  foliated,  and  the  mica  schist  exposed  on  the  extreme  eastern 
shore  of  the  lake  in  one  locality.  The  line  of  contact,  therefore,  would 
appear  to  strike  from  the  north-west  corner  of  the  lake  to  touch  the 
north-east  shore,  at  the  granite  locality  indicated  above,  then  to  turn 
sharply  to  the  south  and  south-wmst  under  the  waters  of  the  lake  and 
pass  through  the  channel  forming  the  outlet  into  Sand  Point  Lake, 
between  the  foliated  granites,  containing  thin  bands  and  patches  of 
mica  schist  exposed  on  the  north  side  of  the  channel,  and  the  mica 
schist  and  fissile  light  gray  gneiss  frequently  revealed  on  the  south 
side.  This  location  of  the  line  of  contact  is  supported  by  the  strikes 
which  are  everywhere  observed  to  be  in  conformity  with  such  a  line. 
The  contact  is  seen  on  the  point  of  the  south  shore,  just  west  of  the 
outlet  of  David  Lake,  and  must  pass  very  close  to  the  north-west  shore 
of  the  bay  south  of  this  23oint,  as  the  rocks  here  consist  of  alternating- 
bands  of  granites  and  mica  schists,  the  former  predominating,  while 
there  are  several  exposures  of  uninterrupted  mica  schist  on  the  east 
side  o^  the  bay.  The  strike  of  the  rocks  on  both  sides  of  this  bay  are 
parallel  to  the  shore  line. 

Prom  here  the  line  of  junction  evidently  strikes  south-west,  in  con¬ 
formity  with  the  strike  of  the  rocks,  to  the  north-east  shore  of  the 
southern  expansion  of  Sand  Point  Lake.  Although  it  can  be  here  ap- 
2:>roximately  located,  the  actual  contact  is  concealed  under  the  marshy 
shore.  On  the  shore  to  the  south  and  on  the  islands  the  mica  schi.sts 
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arc  fr6ciii6iitlv  exposed,  cind  from  flie  ciii’VRture  of  tlieii  stiike,  cind  Contact 

^  .•!  •  Alt  •  curves  again 

from  the  occurrence  of  granitoid  gneiss  on  tlie  American  side  or  tne  j.,,  south-east. 

channel,  it  is  evident  that  the  junction  line  sweeps  to  the  south  and 


then  to  the  south-east,  under  the  waters  of  the  lake. 

The  schists,  in  this  part  of  the  lake,  dip  away  from  the  granite  at  Lowdip.s. 
unusually  low  angles,  in  one  locality  as  low  as  1 1  .  4  rom  feand  Point 

Lake,  the  contact  line  has  a  still  more  easterly  trend,  and  is  located  with  ^ 

considerable  accuracy  in  the  northern  bay  of  Little  Vermilion  Lake.  uiiliou  Lake. 
From  here  it  must  strike  generally  east,  then  north-east  to  the  south  Lac  la  Croix. 


side  of  the  bay  of  Lac  la  Croix,  out  of  which  the  old  Nequaquon  portage 
leads.  The  mica  schists  of  this  bay  are  much  invaded  by  granites,  and 
the  point  on  the  south  side  of  its  narrow  inlet  is  entirely  occupied  by 
the  massive  granite,  indicating  either  a  shai’p  twist  in  the  line  o^ 
contact,  or  an  invasion  of  the  granites  across  the  strike  of  the  schi.sts, 
as  the  contact  west  of  this  point  and  east  of  it  on  the  opposite  side  of 
the  bay  can  be  located  with  much  pi'ecision. 

The  schists  show  considerable  variation  in  their  strike,  but  dip  away 
from  the  granites  at  angles  varying  from  35°  to  45°,  in  a  northerly 
direction.  In  the  northern  extremity  of  this  bay,  is  an  exposure  of 
massive  granite  which  would  appear  to  belong  to  the  same  mass  as  that 
exposed  in  the  first  portage  going  north  from  Lac  la  Croix  to  Thomp¬ 
son  Lake,  and  on  the  long  portage,  further  east,  leading  directly  be¬ 
tween  these  two  lakes ;  and  this  granite  appears  to  be  an  apophysis  Granitic 
from  the  main  mass  of  granite  exposed  on  the  adjacent  islands  and  on  the  <*'Poi'l'J 
American  shore.  There  is  no  evidence  that  the  band  of  schists,  abox  e 
described,  continues  sufficiently  far  east  to  separate  this  tongue  of 
granite  from  the  main  mass,  although  the  granite  on  the  islands  to  the 
south,  includes  narrow  bands  of  schist.  The  dip  of  this  band  of  schists 
is  uniformly  to  the  north  at  a  fairly  constant  angle,  viz.,  45°,  and  there 
is  no  convergence  of  dip  to  indicate  a  possible  synclinal  structure  in 
this  band. 

From  the  north-west  corner  of  the  bay,  in  which  on  the  map  is  shown 
the  line  of  junction  of  the  northern  edge  of  the  apophysis,  the  contact 
line  appears  to  bend  sharply  to  the  south  south-east,  and  then  to  strike  a 
little  south  of  east  through  the  islands,  and  to  skii’t  the  American  shore, 
until  it  is  seen  again  in  Canadian  territory  on  the  northern  part  of 


Roland  Island ;  in  this  distance,  the  brecciated  contact  zone  seems  to  Roland  Island 
be  unusually  broad,  alternating  bands  of  mica  schist  and  granite  being 
exposed  on  all  the  American  islands,  along  the  Minnesota  shore. 

Through  the  south-eastern  part  of  Lac  la  Croix,  the  topography  was 
taken  from  the  surveys  of  Mr.  David  Thompson,  and  the  geological 
boundary  was  determined  by  Dr.  Lawson. 
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Between  here  and  Wicksteed  Lake  the  contact  was  not  actually 
traced,  but  it  lies  between  the  extreme  north  end  of  McAree  Lake,  and 
the  southernmost  outlet  of  Maligne  River,  and  it  is  drawn  in  conformity 
with  the  strike  of  the  rocks.  On  the  north-eastern  side  of  Wicksteed 
Lake,  the  contact  is  marked  by  a  zone  of  alternating  bands  of  granite 
and  mica  schist,  which  is  here  somewhat  narrow,  being  about  three  or 
four  chains  in  width. 

The  numerous  exposures  on  the  shores  and  islands  of  Darkey  Lake, 
enable  the  distribution  of  the  rocks  to  be  mapped  with  considerable 
precision.  All  along  the  northern  shore,  fine  grained,  brownish-gray 
mica  schists  are  exposed,  invaded  by  some  bands  of  pink  muscovite 
granite  gneiss  ;  going  south  down  the  east  shore,  there  is  a  broad  zone 
of  alternating  bands  of  mica  schist  and  gneiss,  and  along  the  north 
shore  of  the  outlet  of  Brent  Lake,  the  granites  preponderate,  and  on 
the  south  shore  of  this  inlet  they  are  almost  entirely  unbroken  by 
schistose  bands.  These  granites  (fine-grained  muscovite  biotite)  can 
be  traced  on  the  shore  of  Darkey  Lake  south.  This  would  appear  to 
be  an  apophysis  of  granite,  as  it  is  divided  from  the  main  mass  by 
an  unbroken  band  of  dark  gray  felspathic  mica  schist  exposed  further 
south  on  the  east  side  of  the  lake.  The  probable  eastern  extension  of 
this  band  is  exposed  on  the  south-west  shore  of  Brent  Lake  as  a  some¬ 
what  narrower  band.  This  band  has  no  extension  westward,  but  on 
the  portage  into  the  small  lake  lying  west  of  Darkey  Lake,  is  an  ex¬ 
posure  of  mica  schist  striking  about  N".  30°  W.,  with  a  comparatively 
low  north-easterly  dip,  which  pr  obably  marks  its  western  termination, 
as  no  considerable  isolated  band  of  mica  schist  occurs  on  the  shores  of 
Wicksteed  Lake.  The  strike  above  given  probably  indicates  a  sharp 
horizontal  fold  in  the  mica  schists  lying  between  the  main  granitic 
mass  to  the  south  and  the  apophysis  to  the  north. 

The  tongue  of  granite  frequently  exposed  in  the  channel  forming  the 
outlet  of  Brent  Lake,  is  not  seen  to  extend  fui’ther  east  than  the  west 
shore  of  Brent  lake,  where  a  single  granite  exposure  is  found  a  few  chains 
south  of  the  outlet.  Along  the  south-west  shoi'e,  for  half  a  mile,  the 
mica  schists  of  the  band  described  as  terminating  in  Darkey  Lake  are 
exposed.  They  dip  northerly  at  a  low  angle.  The  point  forming  south 
of  it  the  small  bay  in  the  extreme  southern  part  of  this  part  of  the  lake, 
is  composed  of  granite ;  this  indicates  the  existence  of  another  small 
granite  apophysis,  as  the  south  and  east  shores  of  this  bay  afford 
numerous  exposui’es  of  mica  schist,  somewhat  hornblendic  in  character. 

On  the  portage,  and  in  the  little  lake  south  of  this  bay,  however, 
massive  red  granite,  containing  very  little  bi-silicate,  is  exposed.  On 
the  north-east  shore  of  the  bay  the  same  mica  schists  are  exposed,  in- 


SMITH 


HUNTERS  ISLAND,  ETC'. 


4.3  (i 


vaclecl  by  narrow  bands  of  granite  ;  these  occur  all  along  the  .south 
shore  of  this  south-western  portion  of  Brent  Lake.  The  little  bay  to 
the  east  affords  one  exposure  of  granite,  on  the  south  shore  ;  which 
probably  marks  the  northern  limit  of  the  large  granitic  area.  1  he 
eastern  end  of  the  bay  is  marshy,  but  on  the  north  shore  and  through 
the  main  channel  to  the  north,  massive  gneiss,  reddish  in  colour,  and 
somewhat  distinctly  foliated,  occurs. 

The  band  of  mica  schist  to  the  south,  therefore,  is  about  ten  chains  Eastern  e.\- 
wide  where  it  is  last  seen  on  this  lake  ;  its  continuation  to  connect  with 
the  band,  probably  about  the  same  width,  of  brownish  and  dark  gray  schist, 
siliceous  felspathic  mica  schist,  seen  on  the  north  side  of  McIntyre  McIntyre 
Lake,  is  conjectural,  as  also  is  the  continuation  of  this  band  south¬ 
eastward  ;  but  whether  continuous  or  not,  the  band  shown  on  the  map 
probably  indicates  the  position  of  the  axis  of  a  synclinal  fold,  of 
which  these  exposures  are  the  pinched  in  remnants. 

The  band  on  McIntyre  Lake  contains  intermediate  bands  of  granite, 
and  dips  N.  by  E.,  angle  40°  to  45°,  over  the  granites  on  the  south  and 
under  them  to  the  north.  The  granites  are  deep  pink  in  colour,  faintly 
foliated  for  the  most  part,  and  contain  chlorite. 

Returning  to  the  south-western  part  of  Brent  Lake  to  trace  the  Brent  Lake . 
northern  boundary  of  this  band,  we  find  exposures  of  mica  schist  at 
the  two  points  at  the  entrance  to  the  most  easterly  of  the  two  bays 
running  north,  and  again  striking  along  the  western  shore  of  this  bay, 
while  the  eastern  shore  is  occupied  by  granites.  Along  the  eastern  shore 
the  bare  hillside  slopes  about  35°  to  the  west ;  on  the  surface  are  seen  Surface  of 
many  flat  scaly  inclusions  of  crumpled  micaceous  schist.  This  would  contact, 
seem  to  be  a  surface  of  contact  between  the  underlying  granites  and 
overlying  Coutchiching  rocks,  and  the  appearance  is  strongly  sugges¬ 
tive  of  the  irruptive  character  of  the  former.  The  line  of  contact  ap¬ 
pears,  therefore,  to  sweep  sharply  to  the  north  up  this  bay.  The  con¬ 
tact  in  the  northern  end  of  the  bay  is  concealed  by  drift ;  but  on  the 
south  side  of  William  Lake,  it  can  be  closely  located,  and  by  the  few  William  Lake, 
exposures  of  schist  on  the  north  side  of  the  east  end  of  this  lake,  and 
the  few  granite  exposures  on  the  south  side,  is  determined  as  lying 
under  the  waters  of  the  east  end  of  William  Lake ;  thence  it  can  be 
again  somewhat  closely  located,  on  the  west  shore  of  Conniee  Lake, 
by  the  exposures  occasionally  outcropping  along  the  low  marshy  shore. 

Through  Conmee  Lake,  the  contact  is  determined  as  lying  between  CoiimeeLake. 
the  brownish-gray  mica  schist  exposed  all  along  the  north  shoi’e.  and 
the  off-lying  islands,  which  consist  of  medium-grained,  dark  gray 
granite,  containing  hornblende  and  biotite,  and  banded  with  subordi¬ 
nate  bands  of  mica  schist. 
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On  the  south  side  of  the  lake,  is  a  series  of  narrow  but  persistent 
bands  of  mica  schist,  striking  generally  about  S.  80°  W.  and  dipping 
northerly  at  angles  varying  from  30°  to  45.°  On  the  bay  running  to 
the  south,  at  the  east  end  of  the  lake,  is  a  band  occupying  the  whole 
of  the  island,  at  the  mouth  of  the  expansion  and  traced  on  both 
shores  ;  the  band  curves  from  S.  30°  E.,  on  the  west,  to  S.  60°  E.  towards 
the  east,  with  a  north-easterly  dip  of  30°  to  40.°  This  band  appears 
to  taper  off  to  the  south-east,  but  its  extension  to  the  north-west  can¬ 
not  be  seen  on  the  south-east  shore  of  the  main  lake,  and  it  would  ap¬ 
pear  to  be  a  comparatively  large  isolated  lenticular  band. 

The  general  strike  of  the  foliated  granitic  rocks  on  the  south-east 
side  of  the  lake,  gradually  changes  from  8.  80°  E.  near  the  west  end, 
to  8.  20°  E.  near  the  east  end  ;  while  the  strike  of  the  mica  schists  on 
the  north  side,  varies  between  IST.  65°  E.,  and  hT.  85°  E.  This  would 
appear  to  indicate  a  structural  unconformity  between  the  two  series. 
One  or  two  strikes  obtained  near  the  contact,  indicate  that  the  strike  of 
the  gneisses  bends  sharply  round,  in  conformity  with  the  structural 
planes  of  the  schists,  but  as  the  line  of  contact  is  mainly  concealed  un¬ 
der  the  water,  there  is  not  sufficient  evidence  to  establish  whether 
there  is  here  an  unconformity  or  not.  While  the  varying  directions  of 
the  structural  planes  of  the  Laurentian  and  Coutchiching  rocks  may 
be  explained  by  assuming  the  existence  of  a  fault,  there  is  no  inde“ 
pendent  evidence  at  hand  in  sui^port  of  this  assumption. 

The  most  easterly  point  where  the  contact  is  determined  is  on  th 
south-eastern  shore  near  the  eastern  end  of  Conmee  Lake. 

The  distribution  of  mica  schists  in  the  area  between  Conmee  and 
Keefer  lakes,  owing  to  the  inaccessibility  of  the  country  is  conjectui’al, 
but  is  based  on  facts  which  will  be  given  below. 

A  band  of  fine-grained,  dark  gray  siliceous,  hoimblendic  mica  schist 
is  seen  on  the  lake  north  of  Keefer  Lake,  on  the  bay  running  to  the 
north-west.  From  the  exposures  on  this  bay,  the  band  must  be  over 
half  a  mile  wide,  but  its  western  boundary  was  not  determined  ;  it  is 
interrupted  by  parallel  granitic  bands,  of  subordinate  width.  Presum¬ 
ably,  the  northern  extension  of  the  same  band,  is  seen  on  the  stream 
forming  the  outlet  of  these  lakes,  and  is  traced  closely  and  accurately 
to  the  north  end  of  Kahnipiminanikok  Lake,  where  it  is  about  half  a 
mile  wide.  These  schists  contain  so  much  hornblende,  as  to  leave  some 
doubt  as  to  whether  they  are  not  Keewatin  in  age,  but  lithologically 
they  are  perhaps  moi’e  closely  allied  to  the  Coutchiching  hornblendic  mica 
schists,  than  to  the  Keewatin  micaceous  hornblende  schists.  The  pres¬ 
ence  of  hornblende,  even  in  predominant  quantity,  cannot  be  taken  as 
conclusive  evidence  of  age,  in  the  face  of  opposing  stratigraphical  pro- 
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babilities,  and  for  this  reason  I  have  mapped  them  as  Coutchiching, 
considering  the  presence  of  hornblende  to  be  a  local  and  not  significant 

facies. 

The  mapping  of  this  band  of  rocks  in  continuation  with  the  mica  inHuences^ 
schists  north  of  Conniee  Lake,  is  inferred  from  the  structiue  of  the  ^^apping. 
granites  on  the  lakes  surrounding  this  area.  An  exs.mination  of  the 
strikes  and  dips  of  the  foliated  portions  shovyn  on  the  map,  will  show 
that  with  local  variations  the  general  strike  of  the  rocks  is  rudely  par¬ 
allel  with  the  general  trend  of  the  watercourse,  from  the  small  lake 
south  of  Keats  Lake  to  the  ultimate  outlet  of  these  lakes  into  Sturgeon 
Lake,  viz.,  from  south-west  with  a  north-west  dip  .south  of  Keats 
Lake,  to  north-west  with  a  north-easterly  dip  on  the  south-east  arm  of 
Sturgeon  Lake.  On  Brent,  McIntyre  and  Sarah  lakes,  particularly 
the  two  latter,  the  rocks  are  granitoid  and  exhibit  very  little  foliated 
structure,  which,  however,  may  be  regarded  as  parallel  to  the  general 
trend  of  the  watercourse,  which  curves  from  E.  by  S.  on  Brent  Lake, 
to  S.  by  E.  on  McIntyre  and  Sarah  lakes. 

The  general  trend  of  Keefer  and  Kashapiwigamak  lakes  indicates 
roughly  the  direction  of  the  structural  planes  of  the  surrounding  rocks, 
which  is  S.S.W.  or  S.M .  by  S. 

Such  dips  as  are  observable,  are  northerly,  at  a  high  angle,  on  the  Triangular 
lakes  south-east  of  Sturgeon  Lake  ;  north-easterly,  at  a  comparatively 
low  angle,  on  Brent,  McIntyre  and  Sarah  lakes,  and  westerly,  at  a 
comparatively  low  angle,  in  Keefer  and  Kashapiwigamak  lakes,  viz., 
if  we  regard  the  high  inclination  of  the  rocks  on  the  north  as  represent¬ 
ing  overturned  dips,  all  inward  towards  a  triangular  central  area, 
which  represents  probably  a  triangular  trough  in  the  Laurentian 
rocks,  in  which  would  very  likely  lie  the  south-eastward  extension  of 
the  rocks  north  of  Conmee  Lake,  and  the  south-westerly  extension  of 
the  micaceous  schists  seen  on  the  lake  north  of  Keefer  Lake. 

A  southerly  tapering  extension  of  the  trough  would  probably  be  in-  Southerly 
volved  by  the  folding  above  assumed  which  would  extend  roughly  par-  trough, 
allel  to  Kashapiwigamak  Lake. 

Attenuated  anastomosing  bands  of  upper  Archsean  rocks,  sur¬ 
rounding  nuclear  areas  of  granite  are  so  common  a  featuie  in  these  azoic 
rocks,  that  coupled  with  the  suggestion  offered  by  the  structure  of  the 
surrounding  granites,  the  general  correctness  of  this  mapping  would 
seem  highly  probable. 

The  south-western  boundary  of  the  northern  central  area  of  granites?  South-western 
probably  swings  round  from  the  north-western  edge  of  the  band  of  mica  northern 
schists,  revealed  in  the  lake  north  of  Keefer  Lake,  in  general  conform-  granite  area, 
ity  with  the  trend  of  the  watercourse  of  the  lakes  draining  into  the 
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south-eastern  j^artof  Sturgeon  Lake;  first  westerly,  then  north-westerly, 
thence  northerly  and  north-easterly,  to  the  point  where  it  is  again 
accurately  determined  in  the  narrow  channel  between  the  eastern  and 
south-eastern  exjiansions  of  Sturgeon  Lake,  where  the  usual  brecciated 
contact  zone  is  seen  between  the  fine  grained  gray  muscovite  biotite 
granite  and  the  mica  schist.  The  contact  is  placed  where  the  included 
bands  of  mica  schist  become  predominant  in  quantity.  From  here  on 
the  west  shore  to  the  mouth  of  the  small  creek  half  way  to  the  point  at 
the  narrows  between  the  eastern  expansion  and  the  main  body  of  the 
lake  south-west,  the  mica  schists,  though  broken  by  bands  of  pegmatite 
and  coarse  grained  granite,  form  the  principal  rock.  This  band  of 
mica  schist  is  nearly  half  a  mile  wide  ;  the  strike  on  the  north  side  is 
N.  80°  E.  and  in  the  south  side  N.  65°  E.  with  a  unifijrm  southerly  dij) 
of  about  70°.  Opposite  this  on  the  eastern  shore  this  converging- 
band  of  mica  schists  appears  to  have  almost  entii’ely  died  out,  and  is 
represented  only  by  two  or  three  narrow  bands  only  a  few  feet  wide, 
which  bend  sharply  to  the  IST.  N.  E.  with  a  lower  southerly  dip,  and  are 
flairked  by  massive  red  coarse  grained  muscovite  granite,  containing 
numerous  small  garnets.  The  above  distribution  is  graphically  repre¬ 
sented  on  the  map  by  the  two  long  narrow  tongues  of  Coutchiching 
rocks. 

The  northern  part  of  the  peninsula  forming  the  narrows  at  the  north¬ 
east  end  of  the  main  body  of  the  lake,  consists  of  pink  muscovite 
granite,  very  coarse  grained,  j^egmatitic  in  places,  and  often  containing 
biotite  as  well  as  muscovite,  and  sometimes  garnetiferous.  The  con¬ 
tact  with  the  mica  schists  to  the  south  is  seen  about  half  way  down 
the  western  shore  of  the  jaeninsula,  south  of  this  the  mica  schists  are 
invaded  by  a  few  granitic  bands.  From  here  the  contact  must  lie 
between  the  fine  grained  brownish-gray  felsjrathic  mica  schist  of  the 
south-eastern  shore  of  the  lake  and  the  pink,  usually,  distinctly  foliated 
granite  gneiss  of  the  large  ofF-lying  islands.  Neither  the  schists 
to  the  south  nor  the  gneisses  on  the  north  contain  bands  of  foreign 
rock,  although  some  felspathic  veins,  probably  segregated,  occur  in  the 
former. 

The  contact  line  passes  north  of  the  islands,  lying  off  the  mouth 
of  the  deep  bay  of  the  south-eastern  shore,  as  these  islands  are  com¬ 
posed  of  mica  schist,  a  narrow  granitic  band  being  seen  on  only  one  of 
them,  and  a  single  exposure  of  granitic  rock  is  noted  on  the  north  shore 
of  the  bay. 

The  line  of  contact  after  passing  under  the  waters  of  the  lake,  is  again 
closely  located  on  the  west  shore,  as  passing  between  adjacent  exjjosures 
of  the  two  -Varieties  of  rock.  On  the  bay  to  the  west,  there  are  a  few 
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exposures  of  felspatliic  mica  schist,  but  ou  the  north-western  extieniit\ 
two  or  three  exposures  of  massive  pink  granite,  taken  in  connection 
with  the  observed  strikes,  determine  approximately  the  location  of  the 
line  of  contact.  From  here  westward  the  line  probably  curves  to  the 
north-west  to  the  contact  of  the  Laurentian  granite  gneisses  and 
Coutchiching  mica  schists,  located  on  the  Quetico  route  from  Namakan 
River  to  Kawagansikok  Lake. 

The  limits  of  the  area  of  Coutchiching  rocks  have  tlms  been  traced,  GHueraldistri- 
and  the  data  from  which  they  are  laid  down,  given.  The  very  numei  ous 
exposures  of  mica  schists  on  all  the  lakes  and  river  shores  shown  in 
this  area,  leave  no  doubt  as  to  their  general  distribution  and  render 
highly  improbable  the  existence  of  any  considerable  area  of  older  or 
newer  rocks,  except  in  the  unexplored  portion  north  of  Wolsely  Lake 
and  Namakan  River. 


Character  of  the  Rucks  of  the  Coutchichitig  Aren. 

The  rocks  in  this  area  are  singularly  uniform  in  character.  They  General 
vary  in  colour,  from  a  light  gray  to  a  dark  gray,  sometimes  with  a  tinge 
of  brown,  probably  due  to  a  bleaching  of  the  biotite  constituent,  pos¬ 
sibly  in  some  instances  due  to  the  presence  of  iron-bearing  minerals. 

They  vary  in  texture  from  a  medium-grained  rock,  in  which  the  size 
of  the  mica  scales  is  prominent,  to  a  very  tine-grained  rock.  Only 
occasionally  in  this  area  are  they  observed  to  be  coarsely  crystalline. 

They  contain  generally  biotite,  black,  brown  or  bleached,  or  muscovite, 
with  felspar  (orthoclase)  and  quartz.  The  two  latter  are  seldom  or 
never  absent,  and  sometimes  these  minerals  are  such  important  con¬ 
stituents,  as  to  characterize  the  rock  rather  as  a  micaceous  gneiss  than 
a  mica  schist.  These  micaceous  gneisses  are  always  fine-grained,  light 
gray,  and  finely  and  evenly  laminated. 

Hornblende  is  occasionally  found  as  a  more  or  less  important  constitu¬ 
ent,  and  small  garnets  have  been  often  observed. 

In  Namakan  Lake,  due  north  of  the  channel  to  Sand  Point  Lake,  Coarse  ^  ^ 
the  schists  are  extremely  coarse-grained,  the  mica,  which  appears  to  be  fn  Namakan 
a  bleached  biotite,  or  muscovite,  occurring  in  large  scales.  Lake. 

In  some  localities  on  the  east  shore  of  Sand  Point  Lake,  particularly  Sand  Point 
on  the  island  at  the  mouth  of  the  bay,  leading  to  Nequaquon  portage, 
the  schist  is  coarse  grained  and  black,  from  the  abundance  of  horn-  Hornblendic 
blende  contained  in  it  in  this  locality  characterizing  it  rather  as  ' 
a  hornblende  than  a  mica  schist.  The  schists- here  dip  away  from  the 
granite  gneiss  at  unusually  low  angles,  in  one  place  as  low  as  17  . 
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In  Lac  la  Croix,  on  a  small  island  north  of  Roland  Island,  is  an  expos¬ 
ure  of  rather  coarse-grained  hornblende  schist,  consisting  almost  entirely 
of  hornblende  in  parallel  crystals  and  needles  ;  this  may  be  a  small  out¬ 
lier  of  hornblende  schist,  but  it  does  not  appear  to  be  an  eruptive  rock. 
In  the  channel,  south  of  the  eastern  line  of  the  Indian  Reserve,  at  the 
mouth  of  the  Maligne  River,  the  schist  is  hornblendic  and  hue- 
grained,  and  there  are  also  some  light  green  chloritic  schists  one-half  mile 
E.  X.  E.  of  the  Dam  Island  portage  ;  these,  in  connection  with  the  horn¬ 
blende  schist  in  Lac  la  Croix,  above  mentioned,  may  represent  a  band 
of  basal  Keewatin  rocks,  but  if  so,  it  is  of  insignihcant  development. 

On  the  Dam  Island  portage,  up  the  river  as  far  as  Tanner’s  Lake, 
and  at  some  localities  on  this  lake,  the  mica  schists,  or  gray  evenly 
laminated  gneisses,  contain  siliceous  portions  which  resist  weatheiing, 
and  give  to  the  weathered  surface  of  the  rock  a  knobby  appearance  and 
on  the  fresh  fracture  present  oval  or  lenticular  areas  of  lighter  colour 
than  the  more  micaceous  and  felspathic  surrounding  material. 

The  occurrence  of  these  siliceous  lenses  is  also  noted  on  a  small  lake 
one  and  a-half  miles  north-east  of  Darkey  Lake.  The  tine-grained 
grey  felspathic  mica  schists  of  Wink  Lake  also  present  this  feature. 

On  the  stream  forming  the  outlet  of  Darkey  Lake,  the  mica  schists 
are  dark  grey  in  colour  and  tine. grained.  They  dip  to  the  N.  IST.E.  at 
very  low  angles  from  10°  to  25°. 

Small  irregular  areas  of  coarsely  ciystalline  pegmatite,  of  which  the 
mica  is  white  in  colour,  occur.  These  patches  are  possibly  segregations 
fi'om  the  surrounding  mica  schist.  The  mica  schists  are  also  inter¬ 
sected  by  thin  stringers  of  quartz  and  felspar,  which 'are  at  times 
curiously  contorted.  Thin  stringei's  or  veins  of  felspar  rock  are  noted 
on  Sturgeon  and  Namakan  Lakes,  and  are  of  very  common  occurrence 
in  mica  schists.  The  vein  material  seems  to  consist  almost  entirely 
of  orthoclase.  Most  generally  the  veins  cross,  more  or  less  obliquely, 
the  strike  of  the  schists.  Sometimes  two  or  more  veins,  having- 
different  directions,  will  join  together  or  intersect  each  other.  They 
rarely  exceed  three  or  four  feet  in  width,  but  are  very  irregular  in 
their  outline.  They  are  most  probably  segregations. 

All  the  rest  of  the  rocks  in  this  area  fall  under  the  general  descrip¬ 
tion  given  above. 

Isolated  Bands  and  Areas  of  Mica  Schist. 

Narrow  isolated  bands  of  mica  schist,  which  may  represent  the 
remnants  of  pinched  in  folds,  and,  therefore,  synclinal  troughs  of 
Coutchiching  rocks,  ai'e  noted  in  the  granite  areas  more  or  less  remote 
from  the  main  Coutchiching  area,  in  the  following  localities  : — 
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North  of  the  extreme  north  bays  of  the  main  western  portion  of  sturgeon 
Sturgeon  Lake,  several  bands  of  mica  schist  were  obseiu  ed.  Their 
direction  is  parallel  to  the  line  of  contact  and  their  inclination  to  tlie 
north  at  rather  high  angles.  One  is  .seen  to  be  a  lenticular  liand 
only  30  or  40  feet  long,  the  others  are  bands  about  a  chain  or  so  in 
width. 

On  the  south-east  arm  of  Sturgeon  Lake,  near  the  mouth  of  the 
stream  draining  the  lakes  east  of  it,  is  a  band  of  uncertain  width  of 
soft,  friable,  brownish  weathering  mica  schist.  It  strikes  N.E.  by  E. 
and  dips  about  60°  N.W.  This  is  probably  the  eastern  representative 
of  the  bands  seen  in  the  granites,  south  of  the  small  lake,  one  mile 
and  a  half  west  south-west  of  this,  which  strike  N.  75°  E.  and  dip 
N.  <  70°. 

On  the  fourth  lake  from  this  south-east  arm,  and  draining  into  it,  is 
a  band  two  chains  wide,  apparently  underlying  the  gneiss  on  the 
north-west  shore. 

On  Chatterton  Lake,  on  the  south  side  of  the  large  island  opposite  the  ciiatterton 
portage  into  IMcLougail  Lake,  is  a  band  apparently  interbedded  with 
the  granitoid  gneiss.  Dip  N.  10°  W.  <  15°. 

On  the  north-east  shore,  north-east  of  this  island,  is  a  band  of 
brownish  medium-grained  mica  schist,  with  a  band  of  pegmatitic 
granite.  Dip  S.  75°  E.  <  49°.  Perhaps  the  same  band  as  above. 

On  Kahnipiminanikok  Lake,  on  the  north  side  of  the  large  island  in  Kahnipimin- 
,  ,  T  r.  1  -1  T  •  1  •  auikok  Lake, 

the  north  end,  a  narrow  band  of  brownish-gray  medium- grained  mica 

schist  occurs. 

On  the  east  side  of  the  lake,  at  the  mouth  of  the  bay  north-west  of 
McKenzie  Inlet,  is  a  narrow  band  of  black  mica  schist,  dipping  S.  80° 

E.  <75°. 

On  McKenzie  Inlet  are  exposures  of  dark  gray  hornblendic  mica  McKenzie 
schist  and  brownish-gray  felspathic  mica  schist  in  the  localities  in- 
cheated  in  the  Coutchiching  area  on  the  map.  On  the  small  lake  be¬ 
tween  this  inlet  and  the  Kawawiagamak  Inlet,  a  gray  siliceous  mica 
schist  occupies  a  considerable  area,  which  reappears  as  a  dark  gray 
compact  fine-grained  siliceous  mica  schist,  skirting  the  south  shore  of 
the  bay  into  which  this  lake  drains.  Opposite  this,  granite  gneisses 
are  exposed.  On  Kawawiagamak  Inlet,  mica  schists  are  seen  in  con-  Kawawiaga- 
siderable  development ;  on  the  shallow  bay  on  the  north  side  near  the 
mouth  there  is  a  fine-grained  felspathic  mica  schist,  which  passes  into 
an  evenly  laminated  biotite  gneiss.  These  exposures,  with  the  observed 
strike,  render  it  highly  probable  that  the  area  exists  as  mapped.  A 
subordinate  southern  extension  of  the  south  fork  of  this  area  is  in¬ 
dicated  by  narrow  bands  of  mica  schist  on  the  channel  to  Agnes  Lake. 
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This  area  is  probably  a  pinched  infold  of  Coutchiching  rocks  invaded 
by  an  apophysis  of  granite.  No  synclinal  structure  is,  however, 
shown  by  the  dips. 

At  the  narrows,  near  the  south-east  end  of  the  lake,  and  on  the  bay 
north  of  McE  >ven  Lake,  are  expo.sures  of  fine-grained  hornblendic  mica 
schists,  which  by  their  localities  and  the  .strike  of  the  rocks  indicate 
the  presence  of  a  crescent-shaped  area,  of  probably  Coutchiching  rocks, 
as  shown  on  the  map. 

On  the  south-east  shoi’e  of  the  small  lake,  south-east  of  Kahnipimin- 
anikok  Lake,  and  on  the  stream  flowing  into  it  from  the  south-east,  is  a 
well-defined  band  of  fine-grained  felspathic  mica  schist  striking  E.  N.E. 
and  dipping  north-westerly  from  60°  to  70°.  This  band  is  here  about 
three-eighths  of  a  mile  wide,  and  is  doubtless  a  north-eastern  extension 
of  the  band,  well  defined  in  McEwen  Lake,  of  very  fine-grained  evenly 
laminated  gray  biotite  gneiss,  merging  into  coarser-grained,  darker 
and  more  fissile  felspathic  mica  schists.  Here  the  band  curves  a 
little  more  to  the  south  and  has  a  somewhat  lower  north-westerly 
declination. 

The  reasons  for  mapping  the  eastern  extension  of  this  band  in  con¬ 
tinuation  with  the  Keewatin  rocks,  will  be  given  later. 

On  the  south-west  end  of  Slate  I?ake,  the  exposures  of  a  mica  schist, 
in  which  the  mica  is  smoky-white  in  colour,  apparently  muscovite,  but 
possibly  a  bleached  biotite,  indicate  the  existence  of  an  area  of  Cout¬ 
chiching  rocks  sufficiently  extensive  to  be  shown  on  the  map.  An 
exposure  of  this  rock  at  the  bottom  of  the  bay  of  Saganagons  Lake, 
north-east,  indicates  a  north-eastern  extension  of  the  band  at  least 
that  far.  Along  the  north-east  shore  of  this  bay  the  granites  contain 
narrow  bands  of  mica  schist,  which  are,  however,  subordinate  in 
quantity.  The  westward  extension  of  this  area  is  not  determined,  but 
is  judged  to  be  short  on  account  of  the  rapid  convergence  in  the 
direction  of  the  strikes  ;  on  the  north  side  of  Slate  Lake  (S.  70°  W.) 
and  on  the  south  side  (N.  70°  W.) 

The  lamination  on  the  north  side  is  vertical,  and  that  on  the  south 
side  dips  to  the  south  at  a  very  high  angle. 

On  the  north  shore  of  Agnes  Lake,  between  its  two  outlets,  is  a 
series  of  mica  schists  interbanded  with  the  foliated  granites  in  such 
abundance  as  to  become  a  prominent  constituent  of  the  whole  rock 
mass.  The  strikes  vary  from  N.  50°  E.  on  the  east  to  N.  20°  E. 
on  the  west.  The  manner  of  their  occurrence  is  very  suggestive  of 
sedimentary  interbedding.  To  the  east  the  dip  is  S.W.  <16°  rapidly 
increasing  m  declination  to  45°.  On  the  most  prominent  point  of  this 
shore,  the  mica  schists  have  a  low  easterly  dip  of  5°,  and  west  of  this 
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the  clip  is  again  reversed,  dipping  westerly  at  an  angle  of  55°.  This  l„\v  clip.'i. 
would  indicate  an  eastern  synclinal  and  western  anticlinal  fold,  but  Areas  of 
no  indication  of  a  syncline  still  further  west  is  observed.  The  island  foh'n'o 
south- svest  of  the  western  outlet  is  composed  of  foliated  granite,  hold- 
ino-  brecciated  angular  fragments  of  mica  schist. 

On  the  east  side  of  Basswood  Lake,  east  of  the  Ifirge  island  in  the 
northern  part,  some  small  bands  of  mica  schist  occur,  and  further 
north-east  is  some  fissile  light  gray  micaceous  gneiss,  closely  allied  to 
the  Coutchiching  gneissic  rocks. 

On  the  point  at  the  west  end  of  Yum-Yum  Lake,  a  local  narrow  5  um-'i  um 
band  o£  siliceous  hornblenclic  mica  schist  occurs. 

On  this  lake,  as  well  as  on  McNiece  Lake,  and  on  the  east  side  of  M^Niece 
Shade  Lake,  bands  of  this  hornblenclic  micaceous  schist  are  associated 
with  the  red  foliated  chloritic  granites. 

Thickness  of  Contchichirig  series. 

Any  attempt  to  arrive  at  the  probable  thickness  of  the  Coutchiching 
series  is  confronted  with  many  difficulties,  and  the  result  must  be  tion . 
accepted  with  hesitation,  as  being  very  uncertain,  owing  to  the  many 
possibilities  involved  in  the  structure,  which  cannot  all  be  duly 
I'egardecl. 

Dr  Lawson’s  estimate*  of  the  thickness  of  the  series  in  the  Rainy  Lawson's 

...  „  ,  .  e.stmiate. 

Lake  district  is  based  on  very  evident  and  signihcant  tacts,  and  it 
will  be  interesting  to  see  how  far  the  facts  of  this  field,  similarly 
interpreted,  corroborate  his  estimate. 

Dr.  Lawson  considers  the  whole  volume  of  mica  schists,  south  of  the 
Keewatin  area,  to  represent  a  threefold  repetition  of  the  series  folded 
■over  a  northern  anticlinal  and  under  a  southern  synclinal  axis.  The 
portion  between  the  Keewatin  schists  and  the  anticline,  he  estimates 
to  have  a  thickness  of  4-50  miles.  The  portion  between  the  axes  he 
■estimates  at  4'588  miles,  and  the  southern  third  at  •5'44  miles  thick, 
which,  allowing  for  uncertainties  of  data,  would  indicate  a  much 
ffreater  thickness  for  the  series  to  the  south  than  to  the  north. 

■O 

The  northern  anticlinal  axis,  described  as  striking  the  shore  of  Rainy 
Lake  between  Rat  River  and  Vague  Point,  crosses  the  Pipestone  anticline  in 
River  about  one  mile  and  a  quarter  from  its  mouth,  where  diverging 
■dips  are  seen  ;  thence  its  eastern  extension  marks  the  centre  line  of  an 
ovoid  area  of  Laurentian  rocks,  the  southern  edge  of  which  is  expo.sed 
on  the  north  shore  of  Sturgeon  Lake  ;  so  that  in  the  Hunters  Island 
district  only  the  southern  synclinal  basin  is  seen  in  its  extension  east¬ 
ward  from  Rainy  Lake. 

*Geol.  Survey  of  Canada,  Annual  Report,  vol.  III.,  1887  -88,  p.  100  F. 
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The  axis  of  this  basin,  along  which  the  dips  converge,  can  lie  traced 
from  Kettle  Falls,  with  a  course  east  by  south,  north  of  Kaniakan 
Lake,  south  of  Captain  Tom  Lake,  touching  the  northern  bend  of 
Namakan  River,  whence  it  sweeps  to  the  south  of  Wolseley  Lake  : 
from  here  it  curves  more  to  the  east,  enci’oaching,  probably,  on  the 
north-east  part  of  Indian  Reserve  “  D,”  skirting  to  the  north  of 
Maligne  River  to  cross  it  at  the  dam  at  the  outlet  of  Sturgeon  Lake, 
and  passes  between  Sturgeon  and  Hoffmann  lakes. 

From  the  contact  of  the  Coutchiching  and  Laurentian  on  Sand  Point 
Lake,  to  the  axis  above  described,  the  distance  is  about  51  miles.  The 
angle  of  dip  varies  between  25°  and  70°,  and  for  the  first  three-quarters 
of  a  mile  north  of  the  Sand  Point  Lake  granite,  may  be  taken  to  average 
60° ;  for  the  next  three-quarters  of  a  mile,  30'^  ;  for  the  next  mile  and 
a  half,  60° ;  for  the  next  mile,  40°  ;  for  the  next  mile,  65° ;  and  for 
the  last  half-mile,  80°.  Making  the  corrections  for  these  angles  of 
declination,  these  measurements  would  give  a  thickness  of  4‘367  miles, 
considerably  less  than  that  found  for  this  portion  of  the  trough  further 
west ;  but  here  the  series  might  be  expected  to  be  thinner,  and  the 
calculation  is  based  on  a  position  of  the  synclinal  axis  determined 
from  data  obtained  since  Dr.  Lawson’s  report  was  written. 

For  a  calculation  of  the  northern  half  of  this  fold,  there  are  no  data 
sufficiently  accurate  to  give  satisfactory  results.  The  distance  between 
the  synclinal  and  anticlinal  axes  on  a  line  of  section  continuous  with 
the  above  would  be  probably  between  five  and  a  half  and  six  miles, 
and  if  we  assume  the  dips  to  be  the  same  as  for  this  part  of  the  fold 
on  Rainy  Lake,  viz.,  about  75°,  the  thickness  would  appear  to  be 
about  5,000  feet  greater  than  that  deduced  by  Dr.  Lawson  there.  No 
reliance  can,  however,  be  placed  on  this  calculation. 

From  where  the  axis  of  convergence  can  be  located  as  striking  the 
Namakan  River  at  the  mouth  of  the  Quetico  River  (the  northern 
bend),  south  to  the  granites,  can  hardly  be  less  than  seven  miles.  The 
rocks  have,  however,  a  more  uniform  and  a  lower  dip,  averaging  for 
the  northern  four  miles  about  60°,  and  for  the  southeim  three  miles, 
45°,  which  would  give  a  thickness  of  5-548  miles,  greater  than  that 
calculated  by  Dr.  Lawson.  The  series  here,  however,  may  have  been 
thickened  by  the  intrusion  of  the  granites  of  Thompson  Lake. 

North  of  the  synclinal  axis  the  contact  with  the  mica  schists  and 
the  granite  area,  seen  in  part  on  this  sheet  on  the  north  side  of 
Sturgeon  Lake,  cannot  be  accurately  defined,  owing  to  the  very  broad 
zone  of  alternate  bands  of  granite  and  schist,  but  the  granites  first  ap¬ 
pear  decidedly  to  predominate  along  a  line  I’udely  parallel  with  this 
axis  and  distant  from  it  about  51  miles.  For  a  mile-  and  a  half  north 
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of  tli6  axis  the  schists  clip  to  the  south,  and  north  of  tliis  they  dip 
constantly  to  the  north  under  the  northern  granites.  This  indicates 
another  anticlinal  axis,  probably  due  to  an  intermediate  local  disturb¬ 
ance,  for  such  an  axis  is  not  seen  on  Rainy  Lake.  Ignoring  this  and 
assuming  the  average  dip  for  the  whole  live  miles  and  a  half  to  be  G.o°, 
a  thickness  of  4-985  miles  would  be  indicated. 

The  axis  of  convergence  of  dip  can  be  only  approximately  laid  do^\  n  Thickness 
north  of  Lac  la  Croix,  but  it  probably  lies  about  four  miles  and  a 
half  north  of  the  contact  on  Roland  Island.  For  the  first  three 
miles  north  of  the  contact  the  dips  are  low,  ranging  from  30°  to  45°, 
and  averaging  about  40°.  The  dips  for  the  next  mile  would  have  an 
average  of  about  65°,  and  for  the  last  half  mile  about  80  ,  giving 
total  thickness  of  3-327  miles,  which  indicates  a  thinning  of  the  .series 
towards  the  east. 

Neither  the  axis  north  of  Tanner’s  Lake,  nor  the  contact  north  of  Thickness 
A^’^icksteed  Lake,  can  be  very  accurately  placed,  but  the  distance  be-  TaniiersLake. 
tween  them  would  be  about  four  miles.  From  the  dips  observed  on 
the  stream  draining  Darkey  Lake,  they  would  appear  to  be  -very  lo^^, 
averac-in®-  not  over  2*5°  for  the  southern  mile  and  a  half  of  this  dis- 
tance.  The  average  for  the  next  two  miles,  as  revealed  on  Tanner  s 
Lake,  and  on  the  portage  south  of  it,  would  appear  to  be  about  50°, 
and  for  the  last  half  mile  we  may  assume  an  average  of  80°,  giving  a 
total  thickness  of  2-658^miles,  indicating  a  still  greater  attenuation  of 
.  the  series. 

Still  further  east  the  series  seems  to  have  been  split  and  wedged  Thickness  ^ 
apart  by  the  syenites  of  Pooh-Bah  Lake.  South  of  the  syenites,  the  gah^i^ake!  ^ 
most  reliable  measurements  would  give  a  width  of  two  miles  to  the 
schists,  which  have  here  an  average  dip  of  45°,  or  a  thickness  of  1-389  Thickness 
miles,  underlying  the  syenites.  From  the  northern  edge  of  the 
syenites  to  the  axis  of  convergence  of  dip  at  the  Maligne  dam,  the  dis¬ 
tance  is  1  -G  miles,  the  schists  have  an  average  dip  of  about  60  ,  which 
would  give  them  a  thickness  of  1-386  miles,  overlying  the  syenites.  Thickness 
The  total  thickness  would  thus  be  2-775  miles,  somewhat  greater  than 
the  last,  but  it  is  uncertain  what  effect  the  intrusion  of  the  syenites 
would  have  upon  the  thickness  of  the  series,  at  the  present  level  of 
denudation,  by  the  introduction  of  intermediate  folds. 

The  only  place  where  satisfactory  evidence  of  the  thickness  of  the  Thickness 
northern  upward  fold  of  the  series  is  afforded,  is  on  the  west  shore  of 
Sturgeon  Lake,  where  the  horizontal  distance  across  the  fold  is  under  Lake, 
two  miles  and  the  declination  averages  75°,  giving  a  thickness  of 
1  -932  miles.  A  rapid  thinning  of  the  series  would  be  expected  so  near 
the  eastern  end  of  the  trough. 
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Allowing  for  local  variations  in  the  thickness  of  the  series,  and  for 
inaccuracy  and  incompleteness  of  data,  it  is  thus  seen  that  in  the 
Hunters  Island  region  the  enormous  thickness  revealed  in  Rainy 
Lake  is  maintained,  and  the  calculations  based  on  the  same  interpreta¬ 
tion  of  the  structure,  give  practically  the  same  results. 

There  are,  however,  weighty  reasons  for  doubting  the  results  of 
these  calculations.  In  the  report  on  the  Rainy  Lake  region,*  it  is 
pointed  out  that  the  intervention  of  the  mica  schists  between  the 
granites  and  the  rocks  of  the  Keewatin  series,  has  preserved  the  latter 
from  the  intense  metamorphism  which  they  exhibit  when  in  direct 
contact  with  the  former.  It  is,  therefore,  surprising  to  find  that  these 
mica  schists,  which  would  here  seem  to  have  been  depo.sited  in  such 
enormous  thickness,  should  exhibit  comparatively  little  difference  in 
degree  of  metamorphism,  between  its  upper  and  lower  members.  Again, 
it  is  surprising  to  find  here  a  dev’^elopment  of  a  singularly  uniform 
series,  unparalleled  by  any  other  series  of  upper  Archaean  rocks,  par¬ 
ticularly  in  view  of  the  fact  that  in  no  other  part  of  the  whole  field 
between  the  Lake  of  the  Woods  and  Lake  Superior,  is  anything 
more  than  a  comparatively  subordinate  development  of  mica  schists 
observed. 

The  contact  between  the  Laurentian  and  the  Coutchiching  rocks,  and 
between  the  former  and  the  Keewatin  presents  the  same  characteristics ; 
and  no  unconformity  of  structure  between  the  two  uppei-  series  has 
ever  been  observed.  It  is  therefore  highly  probable  that  the  two  series 
were  folded  at  the  same  time,  and  it  is  therefore  most  likely  that  the 
true  oi’iginal  thickness  of  the  Coutchiching  rocks  would  be  more  nearly 
arrived  at  from  measurements  taken  where  these  rocks  are  found  in 
position  between  the  Laui’entian  and  Keewatin  rocks,  than  in  the 
main  areas  where  the  apparent  thickness  may  have  been  manifolded  by 
intense  and  minute  plications.  In  the  area  comprised  within  this 
sheet,  no  such  occurrence  of  the  mica  schists  is  seen,  but  one  such 
instance  is  afforded  on  Rainy  Lake,  where  the  band  of  schists  south  of 
Pither’s  point,  lying  between  the  Keewatin  belt  on  the  south  and  the 
Laurentian  area  on  the  north,  has  been  computed  as  8,000  or  9,000 
feet  thickf.  As  pointed  out  in  connection  with  this  statement,  the 
comparative  thinness  may  be  due  to  partial  absorption  of  the  mica 
schists  into  the  magma  from  which  the  granites  recrystallized,  but 
this  supposition  is  contradicted  by  the  fact  that  the  southern  half  of 
the  southern  synclinal  basin,  which  would  be  suViject  to  the  same 
influence,  is  thicker  (on  the  double  synclinal  interpretation  of  the  struc¬ 
ture)  than  any  other  part  of  the  series. 

*Geol.  Survey  of  Canada,  An.  Kept.,  vol.  III.,  1887-88,  Part  I.,  p.  38  F. 

t  Geol.  Survey  of  Canada,  An.  Kept.  vol.  III.,  1887-88,  Part  I.,  p.  104  F. 
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A  minute  study  of  the  section  east  of  Thompson  Lake  reveals  the 
following  facts ; — The  schists  at  the  contact  on  Roland  Island  have  a 
northerly  inclination  of  45°,  and  this  is  the  prevailing  dip  for  three 
miles  north  ;  60°  being  the  average  northerly  dip  for  the  remaining 
four  miles  to  the  axis  of  converging  dips  where  the  rocks  are  in  vertical 
position.  For  one  mile  north  cf  this  axis  the  rocks  have  a  prevailing 
dip  to  the  south  of  80°.  One  mile  and  a  half  north  of  the  axis  a  dip 
of  22°  S.  was  observed  ;  at  two  miles  north  the  declination  is  80  to  the 
north,  lowering  to  50°  half  a  mile  still  further  north  ;  for  the  re¬ 
maining  three  miles,  to  the  line  of  predominance  of  the  granites,  the 
dip  is  uniformly  to  the  north  at  angles  diflfering  little  from,  and  aver¬ 
aging  55°.  The  section  below  represents  what,  in  the  writer’s  opinion, 
is  the  most  probable  structure  of  the  rocks  along  this  line. 


The  alternating  bands  of  foliated  granite  and  mica  schists,  in  the  gjPl|nahon 
contact  zone,  may  thus  be  accounted  for  not  only  by  intrusive  dikes  of  (jiagramn.atic 
the  granite,  but  by  intrusions  between  the  folds,  and  the  shattering  of  section, 
the  crumpled  schists  particularly  at  sharp  synclinal  turns  and  the 
intrusion  of  granites  into  these  fissures.  A  comparatively  thin  series, 
thus  manifolded  would  have  a  comparative  uniformity  of  metaniorphism 

throughout. 

The  low  dips  often  observed  in  central  portions  of  the  basin  might 
thus  indicate  proximity  to  the  crest  of  an  original  anticline  or  to  the 
trough  of  a  syncline. 

This  interpretation  of  the  structure  nullihes  all  data  from  which  a 
calculation  of  the  original  thickness  can  be  made,  and  affords  only  a 
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reason  for  believing  that  the  Coutchiching  series  is  much  thinner  than 
it  has  pi’eviously  been  considered  to  be. 

Keewatin  Series. 

Limits  of  area  and  conditions  of  contact  ivitli  loiver  rocks. 

It  is  unfortunate  that,  for  reasons  already  given,  I  cannot  describe 

these  rocks  with  the  thoroughness  and  minuteness  that  their  scientific 

Work  done  in  and  economic  importance  deserves.  A  reference  to  the  record  of  work 
Keewatin  •  i  •  -n  i  i  i-  ’ 

area.  previously  given,  will  show  how  little  of  the  work  in  the  area  occupied  by 

Iveewatin  rocks  was  performed  by  me.  In  1888,  I  spent  three  clays 

on  Saganagons  Lake,  during  which  a  hasty  visit  was  paid  to  the  most 

northerly  of  the  mining  locations,  south-west  of  the  lake.  In  July, 

1888,1  passed  hurriedly  from  Basswood  Lake  through  Birch,  Carp, 

Bmerald,  Big  Rock  and  J asper  lakes  to  Saganagons  Lake,  taking 

cursory  notes  on  the  way  without  any  expectation  of  requiring  them 

for  future  use.  I  surveyed  the  islands  in  Saganagons  Lake.  Mr. 

Russell  had  made  an  excellent  traverse  of  the  shores  of  the  lake,  a  plat  of 

which  he  kindly  gave  me,  so  that  less  attention  was  paid  to  the  rocks  of 

the  shore  than  they  would  otherwise  have  I’eceived,  but  the  notes  and 

specimens  collected  at  this  time,  form  the  only  systematic  geological 

work  in  this  area  that  is  at  hand. 

Contact  in  The  contactof  theLaurentian  and  Keewatin  rocks,shown  in  the  north- 
Lake'l°°'^  corner  of  the  extreme  eastern  expansion  of  Basswood  Lake,  has  been 

determined  by  Dr.  Lawson.  The  contact  of  the  granites  of  Meadows 
and  Louisa  lakes,  with  the  Keewatin  rocks  of  That  Man’s  and  This 
Man’s  lakes,  must  lie  somewhere  between  them  and  in  a  line  generally 
parallel  to  these  chains  of  lakes,  as  the  foliation  of  the  rocks  in  both 
chains  is  coincident  with  the  general  trend  of  the  shore  lines.  The  next 
point  north-east  where  Keewatin  rocks  were  seen  in  contact  with  Lau- 
Glaciei'  Lake,  rentian,  was  on  Glacier  Lake, where  a  band  of  fine-grained  black  siliceous 
hornblende  schist  was  found,  the  width  of  which  could  not  be  deter¬ 
mined  ;  it  is  exposed  along  the  eastern  shore  for  about  a  quarter  of  a  mile, 
having  a  strike  in  the  central  part  of  this  distance  of  K.  80°  E.  with  a 
southerly  dip  of  45°,  a  single  exposure  opposite  this  on  the  west  side  of 
the  lake  has  a  noi-th  and  south  direction  of  strike.  It  is  again  exposed 
at  the  southern  extremity  of  the  lake,  at  the  portage  to  Cross  Lake ; 
here  the  direction  of  structural  planes  is  also  north,  with  a  low  west¬ 
erly  dip  of  about  40°,  the  reversal  of  the  dips  and  their  low  declination 
together  with  the  sharp  change  in  the  strike  indicate  considerable 
disturbance.  The  contact  with  the  distinctly  laminated  pink  biotite 
gneiss  of  this  lake  was  everywhere  concealed  by  drift,  the  shores  afford- 
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ing  only  i.solated  exposures.  The  gneiss  in  the  neighbourhood  has  a 
strike  of  N.  25°  E.  which  would  indicate  probably  the  general  direction 
of  this  band.  The  band  is  probably  of  insigniticant  width,  from  the 
fact  that  no  certain  continuance  of  it  is  seen  to  the  north-east. 

South-west  of  this,  on  the  portage  between  the  two  small  lakes  north-  I’amllel  sniall 
east  of  Louisa  Lake,  a  band  of  precisely  similar  rocks  to  these,  but  so  blende  schist. 
narrow  in  development  as  to  be  inappreciable  on  the  scale  of  the  map,  is  Louisa  Lake, 
associated  with  the  light  gray  distinctly  foliated  biotite  gneiss,  which 
here  strikes  N.  35°  E.,  with  a  south-easterly  dip  of  80°.  On  the  north¬ 
ernmost  island,  lying  near  the  north-west  shore  of  this  lake,  is  a  naiiov 
band  of  similar  hornblende  schist,  interbanded  with  a  fine-grained 
red  granite,  in  which  the  bi-silicate  is  changed  to  chlorite  ;  here  the 
hornblende  schist  strikes  N.  45°  E.,  and  has  a  low  north-westerly 
declination  of  only  10°.  No  occurrence  of  this  band  is  seen  between 
these  two  localities,  but  the  rock  exposures  are  comparatively 
infrequent,  and  the  band  is  probably  continuous.  On  the  portage 
between  Louisa  and  Agnes  Lakes  is  another  exposure  of  hornblende 
schists  dipping  S.  45°  E.,  angle  80°.  No  intermediate  occurrence  of 
this  band  is  seen,  but  where  it  would  be  expected  the  rocks  on  the 

shore  of  the  lake  are  concealed  by  sand.  These  three  exposures  of  Band  pm- 

IT  -xi  1  xi  •  4.U  *  bably  con- 

hornblende  schist  are  therefore  nearly  linear  with  each  other  in  tneir  tinuous. 

localities  and  in  the  direction  of  their  structural  planes,  and  it  would 

seem  that  they  probably  represent  fragmentary  portions  of  a  pinched 

infold  of  Keewatin  rocks,  parallel  to  the  main  trough  to  the  south-east. 

I  have  not  mapped  the  rocks  seen  in  Glacier  Lake,  although  very 

similar  in  character,  as  continuous  with  this  band,  as  the  direction  of 

the  former  in  its  most  southerly  occurrence  seemed  to  suggest  that  it 

was  rather  an  apophysis  of  the  main  mass  than  a  greatly  thickened 

development  of  the  Louisa  Lake  band. 

The  next  place  where  the  contact  is  seen  is  in  Slate  Lake,  lying  to  Contact  in 
the  west  of  the  south-west  end  of  Saganagons  Lake,  on  the  southern  Lake, 
bay  of  which  massive  quartzose  hornblende  schists  are  exposed.  On 
the  peninsula  between  the  south  and  west  bays  is  an  important  ex¬ 
posure  of  red,  rather  coarse-grained  granite  gneiss,  in  which  the 
bi-silicate  would  seem  to  have  been  hornblende,  now  changed  to 
chlorite.  The  actual  contact,  though  not  well  exposed,  presents  the 
usual  zone  of  interbanded  granite  and  schist,  here,  however,  narrow, 
with  but  few  alternating  bands.  From  the  direction  of  the  strike  of  the 
rocks  here,  together  with  the  strikes  observed  by  Dr.  Lawson  on  The 
Other  Man’s  Lake,  there  can  be  little  doubt  that  the  line  of  junction 
to  the  south-west  is  apjjroximately  as  indicated  on  the  map.  The 
schists  on  the  north  shore  of  Slate  Lake,  north-west  of  the  granites 
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above  described,  are  mica  schists,  so  characteristically  Coutchiching  as 
to  leave  little  doubt  as  to  their  correlation  with  that  series. 

The  bottom  of  the  bay  of  Saganagons  Lake,  north-east  of  this,  is 
occupied  by  granitoid  gneiss,  distinctly  foliated  and  holding  bands  and 
lenticular  inclusions  of  hornblende  schist.  On  the  long  narrow  point 
forming  the  south-western  shore  of  this  bay,  the  bands  of  hornblende 
schist  or  schistose  trap  become  so  frequent  as  to  predominate  over 
the  foliated  granites,  and  the  contact  is,  therefore,  placed  north-west 
of  this  point.  The  islands  at,  and  to  the  north-east  of,  the  mouth  of 
this  bay  present  the  same  features  of  interbanded  and  foliated  granites 
and  black  schistose  rocks,  indicative  of  the  contact  zone.  The  rocks 
here  strike  N.  35°  E.,  and  dip  S.E.,  angle  80°.  The  large  triangular 
island,  three-quarters  of  a  mile  north-east  of  the  above  mentioned  point 
is  composed  almost  exclusively  of  hornblende  schist. 

The  line  of  junction  passes  through  the  islands,  and  crosses  the 
narrow  neck  of  land,  cutting  off  the  point  north  of  the  trail  which 
forms  a  winter  I’oute  to  Saganagons  Lake.  This  point  and  the  small 
islands  to  the  west  of  it,  are  composed  of  hornblende  schists,  while  the 
shore  of  the  shallow  bay  to  the  west  presents  numerous  exposures  of 
deep  pink  obscurely  foliated  granitoid  gneiss.  The  bay  north  and  east 
of  this  point,  presents  no  exposures,  but  the  extreme  point,  one-half 
mile  to  the  north-east,  offers  an  exposure  of  hornblende  schist. 

A  single  exposure  of  granite,  probably  interbanded,  is  seen  a  few 
chains  to  the  north-west.  Here  the  rocks  become  chloritic  in  composi¬ 
tion,  the  rocks  on  the  point  of  the  shore  to  the  east  being  soft,  fissile, 
dull  green,  quartzose  chlorite  schists.  The  contact  is  again  determined 
in  the  bay  north  of  Headman’s  Portage,  which  crosses  the  narrow  part 
of  the  Iona;  tongue  of  land  which  runs  north-east  to  the  eastern  boun* 
dary  of  Rainy  River  district.  This  tongue  is  called  Headman’s  Point, 
doubtless  from  the  fact  that  it  has,  for  years,  been  a  favourite 
ceraetei’y  of  the  Indians,  several  of  their  curious  elevated  coffins  still 
remaining  there.  The  portage  crosses  just  east  of  the  last  point  de¬ 
scribed.  The  tongue  of  land  is  occupied  by  ho  ruble  ndic  and  chloritic 
schists.  The  south-western  shore  of  the  north-western  part  of  the 
lake  affords  many  exposures  of  reddish,  coai’se-grained  biotite  granite 
gneiss,  having  a  strike  of  N.  50°  E.  The  contact  lies  in  a  grassy  bay 
in  the  extreme  south  corner.  The  junction  can  be  traced  as  lying  be¬ 
tween  adjacent  exposures  of  hornblende  schist  and  foliated  pink 
granite,  on  the  off-lying  islands  skirting  the  south- east  shore  of  this 
part  of  the  lake  ;  the  usual  strike  being  about  N".  50°  E.,  with  local 
variations  to  N.  70°  E.,  the  rocks  being  nearly  in  a  vertical  position. 

,  The  contact  on  the  north  shore  of  the  lake,  west  of  the  narrow  channel 
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to  the  eastern  part,  cannot  be  very  closely  located,  o^ving  to  the  stony 
character  of  the  shores  of  the  bay,  but  it  must  lie  between  the  reddish 
biotite  granite,  indistinctly  foliated,  exposed  on  the  point  between  the 
two  deep  bays  to  the  north,  and  the  chloritic  hornblende  schists  re¬ 
vealed  on  both  sides  of  the  narrow  channel  between  the  north  shore 
and  the  long  narrow  island  to  the  south-west.  The  rocks  on  both^sides 
of  the  contact  line  have  a  common  direction  of  foliation  of  N.  (0  E. 

The  granites  do  not  reveal  the  dip  clearly,  but  the  schists  are  in 
vertical  attitude.  The  line  of  junction  from  here  would  seem  to  sweep 
from  the  north-east  to  the  north,  then  to  the  north-west  to  form  the 
south-western  edge  of  the  band  of  hornblende  schists,  indicated  by  the 
occurrence  and  strike  of  these  rocks  exposed  on  the  shores  of  the  lake 
west  of  Ross  Lake,  crossed  by  the  boundary  line  between  the  districts  Lake^v^st  of 
of  Rainy  River  and  Thunder  Bay.  The  rocks  strike  in  a  west-north¬ 
westerly  direction  from  this  lake,  and  in  the  east  end  of  it  they 
strike  a  little  north  of  east,  and  due  east  near  the  centre  of  it  ; 
while  several  exposures  in  the  west  end  of  the  lake  show  a  uniform  strike 
of  W.N.W.  The  dip  is  uniformly  to  the  south  and  south-west,  at  an 
ancfle  of  45°.  The  width  of  this  band  is  uncertain,  but  a  westerly 
projection  of  the  strikes  noted  would  indicate  a  width  of  not  less  than 
three-quarters  of  a  mile  just  west  of  the  lakes,  although  it  probably 
becomes  attenuated  in  its  westerly  extension.  This  westward  exten¬ 
sion  is  a  matter  of  conjecture ;  but,  for  the  following  reasons,  I  have 
mapped  it  as  in  continuance  with  the  mica  schist  band  of  McEwen 
Lake,  as  being  probably  representative  of  the  facts. 

This  band  is  seen  to  strike  west-north-west.  The  McEwen  Lake 
band  of  mica  schist,  characteristically  Coutchiching,  is  seen  in  its  most  McEwen 
easterly  exposures,  on  the  shores  of  the  chain  of  lakes  and  connecting  continuation 
streams  forming  the  outlet  of  Saganagons  Lake,  to  strike  east  north-  Wch 
east.  The  projection  of  these  two  directions  would  intersect.  For  rocks  of  Sag- 
many  reasons,  which  need  not  be  detailed  here,  it  may  be  assumed  that 
the  periods  of  folding  of  the  Keewatin  and  Coutchiching  rocks  were 
identical.  These  bands  represent  synclinal  folds  of  the  Laurentian 
rocks,  and  whether  the  latter  were  in  a  viscid  or  in  a  hard  condition 
at  this  period,  it  is  simpler  and  more  rational  to  conceive  of  a  single 
curved  trough  than  of  two  intersecting  ones.  Coutchiching  and  Kee¬ 
watin  rocks  are  frequently  found  occupying  the  same  trough,  the  Cout¬ 
chiching  being  always  the  inferior  series,  and  generally  seen  to  Hank 
the  Keewatin  schists  on  both  edges  of  the  trough,  while  Coutchiching 
rocks  may  be  found  exclusively  at  one  end  of  the  trough  and  Keewatin 
rocks  exclusively  at  the  other  end.  The  mapping,  therefore,  represents 
on  a  small  scale  conditions  found  to  obtain  elsewhere  on  a  larger  scale.  . 
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While  this  represents,  therefore,  the  most  probable  distribution,  it  is 
by  no  means  certain  that  these  bands  do  not  terminate  before  reaching 
the  point  of  intersection  or  of  union,  but  bands  of  Coutchiching  and 
Keewatin  rocks,  in  granites,  are  usually  found  to  extend  for  such  great 
distances,  in  proportion  to  their  width,  that  this  supposition  is  un¬ 
likely. 

On  the  north  side  of  the  channel  into  Ross  Lake,  there  are  very  few 
exposures,  but  such  as  there  are  indicate  a  continuous  band  of  horn¬ 
blende  schists  on  the  north  side,  striking  east  and  dipping  at  a  low 
angle  to  the  south.  On  the  south  shore  of  the  channel,  near  where  it 
expands  into  Ross  Lake,  are  some  exposures  which  indicate  the  exist¬ 
ence  of  a  band  of  granitic  rocks.  The  hornblende  schists  of  the  north 
side  of  the  channel  are  again  seen  on  the  small  island  lying  close  to  the 
south  shore  of  Ross  Lake,  where  they  strike  a  little  south  of  east  and 
have  a  low  southerly  dip  of  45°  from  the  strike  here,  and  on  the  west 
side  of  Beaver  Lake  it  is  probaVjle  that  the  band  is  continuous  with  the 
main  mass  to  the  .south,  and  locally  separated  from  it  by  a  lenticular 
band  of  granite  exposed  on  the  south  shore  of  Ross  Lake.  These  ex¬ 
posures  may  indicate  only  small  local  intruded  bands  of  granite,  but  in 
the  absence  of  intermediate  exposures  of  hornblende  schists,  it  is 
mapped  as  representing  a  considerable  band.  This  affords  a  graphic 
representation  of  a  very  frequent  occurrence,  though  usually  on  a  much 
smaller  scale. 

The  north  shore  of  Ross  Lake  and  both  shores  of  the  channel  to 
Beaver  Lake  afford  a  few  isolated  exposures  of  granitic  rocks.  There 
are  few  exposui’es  in  Beaver  Lake,  but  such  as  there  are,  are  of  granite 
on  the  north  side,  and  of  dark  green  hornblende  schist  on  the  south 
side.  On  the  south  side  the  strike  of  the  schists  curves  round  from 
south  of  east,  near  the  west  end,  to  N.  75°  E.,  at  a  point  near  the  middle 
of  the  lake,  the  dip  also  becomes  steeper,  changing  from  45°  S.  on  Ross 
Lake  to  52°  S.  at  the  w'est  end  of  Beaver  Lake  and  to  80°  S.  at  the 
point  near  the  middle  of  the  lake.  At  the  narrows,  thi’ee-quartei’s  of  a 
mile  east  of  Beaver  Lake,  the  granite  is  fine-grained  and  red  in  colour, 
with  a  little  biotite  ;  it  is  cut  by  intersecting  cleavage  and  jointing 
planes,  one  set  of  which,  striking  N.  65°  E.,  would  seem  to  represent 
the  true  structural  planes  of  the  rock.  There  are  so  few  exposures  on 
this  route  that  the  line  of  junction  cannot  be  laid  down  with  great 
precision,  or  described  as  to  its  character,  but  there  is  little  doubt  that 
it  is  defined  on  the  map  with  as  much  accuracy  as  the  scale  will  pei’mit. 

As  to  the  south-eastern  boundary  of  the  Keewatin  belt,  it  was 
nowhere  traced  or  examined  by  myself,  but  it  has  been  closely  defined 
by  Dr.  Lawson  and  laid  down  by  him  on  the  map. 


SMITH. 


HUNTERS  ISLAND,  ETC. 


61  U 


The  question  of  the  age  of  the  rocks  of  Saganaga  Lake,  in  contact 
with  the  Keewatin,  will  be  discussed  later. 

The  line  of  junction  is  seen,  on  the  Canadian  side  of  the  inter¬ 
national  boundary,  only  in  and  on  the  west  and  north  shores  of  Cache  Caclie  Hay. 
Bay  of  Saganaga  Lake,  and  along  the  north-west  shore  of  the  main 
lake  in  one  locality.  It  skirts  along  this  shore,  the  mainland  being 
occupied,  for  the  most  part,  by  Keewatin  rocks,  while  the  off-lying 
islands  are  composed  of  granites. 

An  interesting  series  of  specimens,  collected  by  Dr.  Lawson  from 
Cache  Bay,  reveal  the  presence  of  a  felsitic  conglomerate  in  contact 
with  a  coarse-grained  hornblende  granite. 

The  conglomerate  holds  well  water-worn  pebbles  of  various  sizes, 
usually  as  large  as  a  hen’s  egg ;  these  pebbles  are  of  white  and  bluish 
quartz  and  coarse-grained  hornblende  granite  ;  the  matrix  is  a  medium 
(Trained  acToreffation  of  quartz  and  felspar,  with  a  little  decomposed 
bi-silicate.  The  matrix  has  a  granitic  aspect  and  appears  to  be  itselt  a 
liner  conglomerate,  made  up  of  many  partly-rounded  grains  of  felspai 
and  quartz  cemented  together.  Beds  of  dolomite  are  associated  with 
this  conglomerate.  Not  having  myself  examined  the  localities  where 
this  conglomerate  is  exposed,  I  can  say  nothing  of  its  relations  in  the 
field  or  of  its  stratigraphical  significance. 

On  the  north  side  of  Cache  Bay  the  contact  between  the  hornblende  Character  of 
■  schist  and  the  granite  gneiss  is  well  exposed  and  is  very  characteristic 
of  the  contact  between  the  Laurentian  and  upper  Archaean  oi 
Huronian  -rocks  of  this  district.  Three  photographs  showing  the 
nature  of  this  contact  at  different  localities  were  taken  by  Dr.  Law- 
son,  and  are  here  reproduced.  Plate  I.  represents  what  I  shall  so 
often  have  occasion  to  describe  as  the  interbanded  structure  of  the 
gneiss  and  schists.  These  lenticular  bands  of  hornblende  schist  (dark 
coloured  portions  in  the  plate),  included  in  the  hornblende  granite  blende  schist, 
gneiss  (light  coloured  portion),  are  not  always  so  abruptly  terminated, 
and  often  maintain  a  comparative  uniformity  for  hundreds  of  yards. 

The  appearance  is  frequently  suggestive  of  an  interbedding  of  the 
two  series  at  the  contact,  and  but  for  the  brevity  of  these  beds,  and 
their  sometimes  rounded  ends,  such  as  shown  in  this  plate,  one  would 
be  apt  to  regard  them  as  true  interbedded  depositions. 

In  plate  II.  is  seen  a  common  feature  along  the  junction  between  Angular  frag- 
the  granites  and  the  Coutchiching  and  Keewatin  rocks,  viz.,  the  in-  g^bist  in 
elusion  in  the  granites  of  scattered  angular  fragments  of  schistose  rocks,  granite. 
These  angular  fragments  usually  have  the  appearance  of  having  been 
broken  and  torn  apart  by  longitudinal  stretching.  The  longer  axes  of 
the  fragments  are  nearly  always  parallel  with  the  contact  planes,  and 
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sometimes  would  seem  to  have  been  moved  but  little  from  their  original 
position  as  parts  of  the  massive  schistose  series.  Again,  these  scattered 
sharply  angular  fragments  are  often  seen  many  yards  from  the  contact, 
and  isolated  occurrences  of  them  embedded  in  the  granite  have  been 
noted  a  mile  or  more  from  any  important  development  of  similar  i-ocks. 

Plate  III.  represents  a  bifurcated  dike  of  hornblende  granite  (the 
lighter  portion)  striking  from  the  main  mass  of  these  rocks  into  the 
hornblende  schists  across  their  planes  of  stratification. 

These  plates  afford  very  strong  evidence  of  the  intrusive  character 
of  these  hornblende  granites,  and  the  phenomena  here  shown  are  of 
such  frequent  occurrence  all  along  the  line  of  contact  of  the 
Laurentian  and  the  upper  Archa-an  rocks,  as  to  characterize  the 
general  nature  of  the  junction  and  to  strongly  support  the  supposition 
that  the  Laurentian  rocks  of  this  region  are  as  a  whole  irruptive  in 
their  relations  to  the  overlying  series. 

Chararfer  of  some  of  tlie  rocks  o  f  the  Keewatin  belt. 

On  Birch  Lake  the  rocks  exposed  are  coarsely  crystalline  hornblendic 
rocks,  not  very  schistose.  With  these  are  associated  very  fine-grained 
fissile  dark  gray  slates,  apparently  little  altered  clay  slates.  On  Carp 
Portage,  at  the  west  end,  the.se  slates  strike  N.  58°  E.,  and  have  a 
south-easterly  declination  of  84°.  .  These  schists  or  slates  are  almost 
continuously  exposed  on  the  south  shore  of  Carp  Lake,  becoming  more 
greenish  in  colour  and  softer,  but  less  finely  fissile,  as  we  cross  the 
series  to  the  south,  where  they  are  exposed  on  the  bare  hills  as  soft 
chloritic  schists. 

Between  Carp  and  Emerald  Lakes,  is  a  small  lake  surrounded  by 
bold  hills  of  massive  “greenstone.”  These  rocks  are  dull  dark  greeni.sh- 
gray  in  colour,  very  hard,  and  they  have  as  a  rule  very  little  schistose 
structure. 

The  shores  of  Emei'ald  Lake  are  very  steep,  presenting  high,  rugged 
cliffs  of  this  same  massive  greenstone.  At  the  east  end  of  the  lake, 
on  the  north  shore,  the  rock  is  black  in  colour,  compact  and  fine¬ 
grained,  and  appears  to  contain  a  small  percentage  of  iron. 

The  rocks  exposed  in  Big  Rock  Lake  are  fine  grained,  light  greenish- 
gray  altered  trap  or  “  greenstone.”  It  is  sometimes  cut  by  jointing 
planes,  but  no  true  schistose  structure  is  discernible.  The  rock  is  often 
deeply  stained  with  iron  rust.  This  appearance  of  iron  oxide  staining 
is  often  closely  simulated  by  an  orange  coloured  lichen,  which  adheres 
very  closely  to  the  surface  of  the  rocks,  and  at  a  distance  is  quite  in¬ 
distinguishable  from  the  orange-brown  stains  caused  by  the  deposition 
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of  scales  of  iron  oxide  left  on  the  surface  by  percolating  waters. 

Prof.  Macoun  states  that  this  lichen  is  the  species  Placodinin  ehijans. 

Cypress  Lake  seems  to  lie  entirely  in  this  greenstone  horizon,  these  C.v,.ress  Lake, 
rocks  being  exposed  almost  continuously  along  the  shores,  which  are 
high,  rugged,  perpendicular  escarpments,  rising  abruptly  from  the 
water’s  edge  for  over  one  hundred  feet.  These  scarped  faces  are  very 
much  stained  with  iron  oxide. 

On  the  portage  between  Cypress  and  Jasper  lakes  black  crystal¬ 
line  hornblende  schists  are  exposed,  striking  N.  56°  E.,  and  in  vertical 
attitude. 

On  Jasper  Lake,  the  massive  greenstones  appear  associated  with  ,i as,, ei- Lake, 
schistose  traps  and  black  crystalline  hornblende  schists.  The  struct¬ 
ural  planes  of  the  schistose  rocks  strike  in  a  direction  between  N.  o5°  E. 
and  N.  60°  E.,  and  are,  for  the  most  part,  vertical.  Near  the  point 
at  the  south  end  of  Jasper  Lake,'  the  rock  is  a  fine-grained  dark 
greenish-gray  altered  trap,  which  shows  evidences  of  crushing  and 
shearing.  On  a  small  island  in  the  centre  of  this  lake,  is  a  tine 
grained  dark  gray  siliceous  rock,  probably  a  variety  of  eruptive  rock. 

In  the  bottom  of  the  bay  .to  the  north-east,  the  rock  is  dark  greenish- 
gray,  compact  and  fine-grained,  and  would  appear,  macroscopically,  to 
he  an  altered  diabase.  The  shores  of  this  lake  are  less  rugged  and  pre¬ 
cipitous. 

On  the  portage  going  north  out  of  Jasper  Lake,  massive  greenish- 
gray  hard  greenstones  are  exposed.  Associated  with  them,  is  here  a 
band  of  ribanded  jasper  and  hiematite.  The  alternating  bands  of  ‘ 
purplish  ha?matite  and  cherry-red  jasper  have  a  comparatively  uniform 
width  of  somewhat  less  than  an  inch ;  they  are  contorted  and  twisted 
in  the  most  curious  way,  and  present  a  beautiful  appearance  on  the 
surface.  This  band  is  about  forty  or  fifty  feet  wide,  flanked  on  both 
sides  by  the  greenstones  above  described. 

There  are,  no  doubt,  many  other  occurrences  of  this  banded  jasper 
and  hfematite  associated  with  the  greenstones  to  the  south-west,  the 
localities  of  which  would  be  indicated  by  the  mining  locations  shown 
along  the  route,  the  rocks  of  which  I  have  briefly  described. 

This  occurrence  of  jasper  and  iron  ore  associated  with  massive  inijiuitance  of 
greenstones  in  this  Keewatin  belt,  has  great  importance  and  signific- 
ance,  and  is  most  encouraging  to  those  interested  in  the  iron  industry  liffiniatite. 
of  western  Ontario.  This  belt  of  Keewatin  rocks  is  shown  on  the  Smiie  belt  as 
“Geological  Map  of  Iron  Regions  of  Minnesota,”*  as  being  in  direct 
.continuance  with  the  belt  of  rocks,  which  the  Messrs.  Winchell  also 


Published  in  1890  by  N.  H.  &  H.  V.  Winchell,  State  Geologists  of  Minnesota. 
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call  Keewatin,  in  which  are  located  the  exceptionally  rich  mines  of 
the  neighbourhood  of  Tower  and  Ely. 

There  the  ore  bodies  are  found  associated  with  greenstones  and 
greenstone  schists,  and  capped  by  formations  of  banded  jasper 
and  haematite,  the  removal  of  the  silica  and  its  replacement  by  iron 
oxide  under  favourable  conditions  giving  rise  to  the  solid  ore  bodies 
beloAv.  There  is  every  reason  to  believe  that  beneath  the  jasper  and 
ore  capping  in  the  region  south-west  of  Saganagons  Lake,  the  same 
agencies  have  produced  the  same  result  of  concentrating  the  ores  in  work¬ 
able  bodies,  that  have  operated  to  produce  this  result  in  the  same  lielt 
less  than  sixty  miles  to  the  west-south-west.  It  is  to  be  regretted  that 
these  Canadian  localities  have  not  been  thoroughly  tested,  not  only 
from  an  economic  stand-point,  but  from  the  increased  knowledge  that 
systematic  testing  would  give  of  the  relation  of  the  ore  to  the  inclo.s- 
ing  rocks. 

On  the  lake  between  Jasper  Lake  and  the  long  south-west  arm  of 
Saganagons  Lake,  are  light  greenish  gray  altered  traps  or  greenstones,  in 
some  places  quite  schistose  on  the  sui’face  and  fissile  under  the  hammer, 
and  in  others  quite  massi^"e. 

On  the  portage  between  this  lake  and  Saganagons  Lake  hornblende 
schist  is  exposed.  It  strikes  N.  40°  E.  and  dips  at  a  very  high 
angle  to  the  north-west.  There  is  seen  also  on  this  portage  a  very 
slightly  schistose  rock,  probably  related  to  the  greenstones,  which 
holds  fragments  of  jasper. 

Passing  up  the  westerly  arm  of  Saganagons  Lake  the  rocks  exposed 
are  massive,  hard  greenstones  on  both  sides.  These  rocks  continue  up 
the  north  shore  past  the  portage  into  Slate  Lake,  above  mentioned. 

The  rocks  near  the  line  of  contact  with  the  Laurentian,  along  the 
north-west  shore,  have  been  described  as  far  as  Deadman’s  Portaa-e. 

On  the  south  shore  from  the  trail,  which  is  part  of  the  winter  route 
shown  to  Saganagons  Lake,  east  to  the  mouth  of  the  first  bay  running 
to  the  south,  the  rocks  are  light  greenish-gray,  fissile  schists,  apparently 
quartzose,  chlorite  schists,  but  possibly  derivatives,  by  crushing  and 
sheai'ing,  from  the  massive  greenstones.  These  rocks  on  the  fresh  clea¬ 
vage  surface  have  a  somewhat  greasy  feel.  In  the  bay  to  the  south  a 
massive  hard  black  eruptive  rock  is  seen,  which  is  probably  of  later 
age  ;  whether  it  is  diabase  or  dioiite  cannot  be  macroscopically  deter¬ 
mined  with  certainty  owing  to  its  fine  texture.  At  the  mouth  of  this 
bay  on  the  eastern  side,  massive,  hard  greenstones  are  exposed,  while  on 
the  small  islands  and  on  the  large  one  opposite,  the  fissile,  light  greenish- 
gray  rocks,  above  described,  are  seen. 
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The  large  island  to  the  east  presents  few  exposures,  hut  there  is  one 
of  greenstone  which  is  also  exposed  almost  continuously  on  the  ni.un 
shore  opposite. 

On  the  small  island  between  the  east  end  of  this  island  and  the 
main  south  shore,  the  rock  is  schistose  and  weathers  a  dull  light  green- 
i.sh-gray.  While  it  closely  resembles  the  chloritic  schists  to  the  west  it 
does  not  break  with  the  same  smooth  cleavage  nor  has  the  cleavage 
surface  the  same  unctuous  feel.  It  probably  differs  from  it,  however, 
only  in  degree  of  alteration. 

The  rocks  adhere  in  their  str-ike  very  closely  to  the  general  trend 
of  the  shore  line,  striking  N.  85“  E..  and  dipping  south  <  80“ 

On  the  shore  to  the  south  a  local  Hexure  in  the  strike  is  seen  in  con. 
formity  with  the  trend  of  the  south  shore  of  the  little  bay  which 
strikes  of  S.  70°  E. 

On  the  east  end  of  the  large  island  no  exposures  are  seen,  but  on 
the  north  shore  a  continuation  of  the  schistose  chloritic  rocks  exposed 
on  the  large  island  to  the  west  is  seen;  the  strike  is  here  N.  85  E., 
dip  S.,  angle  80°.  On  the  shore  of  Deadman’s  Point,  opposite  the  west 
end  of  this  island,  a  rock  is  exposed  which  is  very  much  sheared  and 
crushed,  it  is  rather  coarse  grained  and  contains  felspar,  quartz  and  Quartz 
chlorite,  some  of  the  felspar  crystals  appear  to  be  porphyritic  as  well  Po^'P^yry. 
as  some  of  the  grains  of  quartz,  and  it  would  thus  seem  to  be  allied  to 
the  quartz  porphyries ;  lying  so  near  the  granites,  however,  it  may 
be  genetically  associated  with  them,  and  have  received  its  piesent 
structure  from  accidental  causes.  To  the  west  no  occurrence  of  it  is 
seen.  An  exposure  of  it  is  seen  on  a  low  hill  a  few  chains  to  the 
north,  but  it  does  not  occur  along  the  north  shore  of  Deadman’s  Point. 

It  is  exposed  for  a  few  chains  along  the  south  shore,  to  the  east.  Rocks  of 
where  its  southern  contact  with  the  green  schists  can  be  closely  defined, 
although  the  actual  line  of  junction  is  concealed  under  the  sand.  These 
exposures,  therefore,  probably  represent  a  narrow  lenticular  suboidi- 
nate  band.  It  is  in  strict  conformity  with  the  associated  green  schists, 
which  strike  of  N.  60°  E.,  and  are  vertical,  or  dip  at  a  very  high  angle 
to  the  south. 

East  of  this  at  the  southern  extremity  of  Deadman’s  Point,  the  green 
schists  are  seen  ;  here  they  are  not  very  fissile. 

On  the  island  nearly  half  a  mile  east  north-east  of  this,  the  lock, 
while  slightly  schistose,  assumes  more  the  appearance  of  a  greenstone.  Greenstones. 
North-east  of  this  the  rock  decidedly  belongs  to  the  greenstone  senes- 
The  chain  of  small  islands  between  here  and  the  south-west  point  of 
the  large  island  east  of  the  extremity  of  Deadman’s  Point,  are  com¬ 
posed  of  schistose  rocks,  somewhat  darker  in  colour  and  pai  taking  mote 
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of  the  cliaractei'  of  hoi  nblendic  schists  ;  these  rocks  are  also  exposed  on 
the  northern  part  of  this  island.  On  the  south-west  point  of  it,  how- . 
ever,  is  an  abrupt  high  rounded  roche  moutonnee,  of  massive  rock, 
somewhat  darker  in  colour  than,  but  no  doubt  related  to,  the  green¬ 
stones.  Along  the  south  shore  of  this  island  there  are  few  exposures  ; 
but  near  the  middle  and  the  east  end,  the  greenstones  are  again  seen, 
here  containing  irregular  and  crooked  stringers  of  quartz.  The  small 
island  lying  off  the  main  south  shore  opposite,  also  exhibits  the  same 
rock,  containing  similar  stringers  of  white  quartz.  These  quartz  veins 
are  comparatively  a  common  feature,  not  only  in  the  greenstones  but  in 
the  more  fissile  chloritic  schists. 

None  were  seen  of  any  considerable  width,  they  are  not  more  than 
two  or  three  inches,  and  seem  to  be  veins  of  infiltration,  which,  as  a 
rule,  cut  across  the  structural  planes  of  the  rock. 

The  greenstones  of  Saganagons  Lake  do  not  generally  affect  the 
compass  strongly  ,;  but  in  this  neighbourhood  they  contain  sufficient 
magnetite  to  cause  the  needle  to  diverge  considerably  from  the 
magnetic  meridian. 

On  the  main  shore,  opposite  the  east  end  of  the  large  island  last 
referred  to,  the  rock  is  schistose  but  not  fissile,  it  is  light  greenish-gray 
in  colour  and  strikes  N.  75°  E.  with  a  vertical  dip.  East  of  this  the 
strike  curves  to  the  east  in  conformity  with  the  shore  and  the  rock  be¬ 
comes  very  fissile.  Then  for  a  mile  along  the  south  shore  of  this 
eastern  part  of  the  lake,  there  is  no  exposure.  From  here  these  light 
greenish-gray  fissile  schists  are  exposed  all  along  the  south  shore  to  the 
eastern  end  of  the  lake.  The  strike  changes  from  east  to  N.  7  5°  E.  in 
strict  conformity  with  the  general  sweep  of  the  shore  line.  The  dips 
are  south  at  angles  never  less  than  7 5°  and  often  vertical. 

Crossing  the  strike  of  the  rocks  along  the  eastern  shore  at  the  end  of 
the  lake,  we  find  in  adjacent  exposures  the  rocks  becoming  darker  in 
colour,  coarser  in  texture  and  revealing  distinct  crystals  of  hornblende  ; 
the  rock  is  quite  schistose,  although  harder  and  more  compact  than  the 
chlorite  schists. 

This  hornblende  schist  is  seen  in  the  north-east  corner  of  the  lake, 
and  all  along  the  north  shore  of  the  large  island  south-west,  and  on  the 
small  islands  between  this  and  the  north  shore  of  the  lake. 

Hornblendic  schists  merging  into  ordinary  black  medium  grained 
hornblendic  schists  are  seen  at  several  points  along  the  north  shore 
westward  to  the  north-westward  contact  of  the  granites,  and  in  the 
channel  forming  the  outlet  of  Cross  and  Beaver  Lakes.  East  of 
this  channel  the  shore  line  adheres  closely  to  the  strike  of  the  rocks. 
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There  is  coiisiderahle  evidence  in  support  of  the  belief  that  the  lif'ht  Chlm  itic 

.  ,  schist  ilenved 

greenish-gray  chlorite  schists  described  as  representing  a  large  propor-  fj-u,,,  g^cen- 
tion  of  the  rocks  exposed  about  Saganagons  Lake,  and  seeming  to  dif- 
fer  from  the  greenstones  in  external  character,  only  in  the  varying  de¬ 
gree  of  their  schistosity,  are  derived  by  crushing,  shearing  and  metaso- 
inatic  change  from  these  greenstones. 


Their  macroscopic  appearance  is  extremely  suggestive  of  this,  and  the 
change  in  mineral  composition  involved  is  a  simple  one,  frequently  ex¬ 
emplified.  I  have  not  traced,  in  unbroken  section,  a  passage  from 
one  into  the  other,  but  the  scattered  exposures  afforded  by  the  islands 
show  a  variation  in  degree  of  schistosity,  hardness  and  texture,  in  such 
a  way,  and  in  such  localities,  as  to  render  it  highly  probable  that  a 
Passage  of  this  kind  actually  occurs.  From  the  localities  of  green¬ 


stone  already  enumerated  in  Saganagons  Lake,  it  will  be  seen  that  of 
the  two  south-western  arms,  the  most  westerly  one  is  eroded  out  of 
these  massive  rocks.  From  the  mouth  of  this  arm  the  greenstones 
seem  to  strike  in  a  north-east  direction,  under  the  waters  of  the  lake 
and  reappear  on  the  south  side  skirting  the  channel  between  the  south 
shore  of  the  lake  and  the  off-lying  islands,  occurring  sometimes  on  the 
main  shore,  sometimes  on  the  islajids  and  sometimes  on  both,  disap¬ 
pearing  altogether  in  the  open  part  of  the  lake  east  of  Deadman’s 
Point. 

South-west  of  Saganagons  Lake,  Jasper,  Cypress,  Big  Rock  and  Em¬ 
erald  lakes  are  eroded,  for  the  most  part,  out  of  the  massive  green¬ 
stones. 

It  is  inconceivable  that  these  hard  rocks  altered  chemically  to  their 
most  stable  form,  can  have  been  the  most  susceptible  to  denuding 
agencies,  and  we  are  forced  to  the  conclusion  that  this  channel  that 
we  have  traced  for  twenty-two  miles  from  the  west  end  of  Emerald 
Lake  to  the  east  end  of  Saganagons  Lake,  must  have  been  originally 
occupied  by  soft  fissile  schists,  flanked  for  the  most  part  by  greenstones-  Fissile  .schist 
The  sinuous  line  of  this  channel,  which  sweeps  across  the  main  Kee-  grpenttonL. 
watin  trough  from  the  north  side  to  near  the  south-west  side,  renders 
it  improbable  that  these  soft  schists  were  07’iginally  the  upper  portion 
of  the  series,  folded  within  the  underlying  traps,  and  it  would  seem 
more  probable  that  this  assumed  schistose  belt  marks  the  plane  along 
which  the  traps  yielded,  within  themselves,  to  the  crushing  and  shear¬ 
ing  forces  induced  by  the  sharp  folding  of  the  series. 


The  breadth  of  the  Keewatin  series  here  revealed,  does  not  affoi-d  Thickness  of 
any  certain  criterion  by  which  to  estimate  its  original  thickness.  The 


dips  show  an  apparently  simple  synclinal  structure  of  a  series  folded  on 


itself.  I  have  nowhere  examined  a  complete  section  across  the  belt. 
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and  cannot  say  whether  the  series  affords  any  evidence  of  having  been 
This  belt  repeated  by  multiple  folding  or  not.  Again,  from  what  is  known  of 
belt'to  south-  distribution  of  the  rocks  on  the  American  side  of  the  interna- 

west.  tional  boundary,  the  hornblende  granites  of  Saganaga  Lake  and  Cache 

Bay,  which  from  Swamp  Lake  sweep  to  the  south  around  Gull  Lake, 
would  appear  to  be  the  south-westward  ovoid  termination  of  a  large  grani. 
tic  area,  dividing  the  main  Keewatin  trough  into  two  branches,  of 
which  the  northerly  one  is  that  seen  on  the  Canadian  side  and  above 
described,  and  the  southerly  one  is  seen  only  in  a  narrow  tapering 
band  of  greenstones  south  of  Gull  Lake  in  township  65,  ranges  IV.  and 
V.,  Minnesota,  and  no  doubt  represented,  further  east  on  the  Canadian 
side,  by  the  greenish-black  schists  of  the  north  side  of  Gunflint  Lake. 
This  southern  fork  is  largely  concealed  under  sediments  of  a  later  age, 
and  partly  interrupted  by  the  gabbro  of  the  Mesabi  range. 

Thus  the  volume  revealed  between  Saganagons  and  Saganaga  lakes 
probably  does  not  include  the  whole  of  the  series,  the  upper  members 
in  all  likelihood  being  wanting. 


Width  of  belt. 


Thickness. 


South-west¬ 
ward  exten¬ 
sion  . 

North¬ 
easterly  exten¬ 
sion  of  Kee¬ 
watin  belt . 


Iron  ores. 


Small  isolated 
bands  of  horn¬ 
blende  schist. 


The  distance  from  the  contact  at  the  Deadman’s  portage,  across  the 
strike,  to  where  the  line  of  junction  intersects  the  north-west  shore  of 
Saganaga  Lake,  is  four  miles.  The  rocks  dip  on  the  north  at  a  high 
angle  to  the  south,  usually  about  75°,  and  on  tbe  south  side  at  about 
the  same  angle  to  the  north  and  are  vertical  at  the  centi’al  synclinal 
axis  ;  an  average  dip  of  8-5°  will  not  be  far  from  correct,  and  this 
would  give  1-992  miles  as  the  average  thickness  of  the  series 
developed  in  this  trough. 

As  before  stated,  this  belt  has  been  traced  in  connection  with  that 
holding  the  iron  ores  of  Tower  and  Ely  to  the  south-west.  This  Kee¬ 
watin  belt,  characteristically  an  iron-bearing  sei’ies  throughout  its 
whole  length,  would  appear  to  bend  somewhat  sharply  to  the  north, 
east  of  Beaver  Lake,  then  to  sweep  round  more  easterly,  with  its 
northern  limit  about  three  or  four  miles  south  of  the  south-east  corner 
of  Moss  Township,  thence  to  skirt  south  of  Greenwater  and  Sheban- 
dawan  lakes. 

Iron  ores,  of  good  quality,  have  been  found  at  several  points  in  this 
band,  and  on  the  line  of  the  Canadian  Pacific  Railway,  at  several 
points  west  of  Port  Arthur,  in  a  broader  development  of  Keewatin 
rocks,  no  doubt  magnified  by  the  union  of  several  broad  bands. 

Small  isolated  bands  qf  hornblende  schist,  apparently  included  in, 
but  quite  conformable  with  the  granitic  rocks,  are  seen  in  several  locali¬ 
ties,  sometimes  at  considerable  distances  from  the  Keewatin  belt  with 
which  they  would  seem  to  be  genetically  identical. 
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Four  miles  and  a  half  north-west  of  the  Keewatin  area,  lu-ar  Jlurk  r.nrk  Lake. 
Lake,  at  a  point  betw'een  the  north  and  north-east  bays  in  the  west 
end,  occurs  a  band  of  hornblende  schist,  forty  or  fifty  feet  wide,  in 
foliated  pink-gray  biotite  granite  gneiss.  Large  inclu.sions  or  lenticu¬ 
lar  bands  of  hornblende  schist  are  seen  in  the  pinkish-gray  gneiss  at  the 
east  end  of  Sunday  Lake,  two  miles  north-west  of  the  main  Keewatin  Sunday  Lake, 
trough.  These  bands  would  appear  to  indicate  an  original  synclinal 
fold  of  the  overlying  Keewatin,  yet  the  latter  locality  is  in  a  direct  line 
with  the  anticlinal,  indicated  by  the  diverging  dips  of  the  rocks,  of 
Ao-iies  Lake,  two  miles  to  the  north-east,  and  which  axis  of  divergence  Agnes  Lake, 
of  foliation  planes  can  be  traced  along  the  north-west  shore  of  Louisa 
Lake  to  Farquier  Lake. 

On  the  second  lake  north-east  of  Farquier  Lake,  the  red  granite  con¬ 
tains  dark  gray  schistose  hornblendic  rock,  with  felspar,  which  more 
closely  resembles  a  hornblende  schist  than  a  hornblende  gneiss,  but  it 
may  have  been  derived  from  the  latter  by  crushing  and  shearing. 

There  is  a  band  of  coarse-grained  hornblende  schist,  about  three  Lake  Silence, 
chains  wide,  on  the  west  side  of  the  large  island  in  Agnes  Lake,  one 
mile  south-east  of  the  outlet  of  Lake  Silence.  It  also  occupies  a  small 
island  close  to  the  larger  one.  This  is  interbanded  with  thin  bands 
of  gneiss.  The  rock  is  more  coarsely  crystalline  and  also  more 
schistose  near  the  contact  than  in  the  central  portion  of  the  band. 

This  may  be  a  crushed  and  sheared  hornblende  eruptive  rock. 

Included  in  the  granitic  rocks  are  frequently  found  small  areas  of  Hornblende 
massive,  coarsely  crystalline,  greenish  black  hornblendic  rock,  not  at  all 
schistose,  sometimes  measuring  only  a  few  feet  m  greatest  lengthy 
which  appear  to  be  scattered  angular  fragments  included  in  the 
granites.  Several  such  areas  are  seen  on  Agnes  Lake.  They  are  here  Agnes  Lake, 
linear  in  their  distribution,  and  are  seen  occasionally  on  the  islands 


near  the  west  shore,  from  the  north  end  of  the  lake  to  the  south-west 
bay,  where  they  are  seen  on  the  west  shore.  Large  irregular  fragments 
or  areas  are  seen  on  the  portage  south  from  Shade  Lake  included  in  Shade  Lake . 
micaceous  gneiss,  and  they  are  here  so  frequent  as  to  constitute  the 
most  abundant  rock.  From  this  locality,  both  north-east  and  south¬ 
west,  the  occurrences  of  this  hornblende  rock  become  less  frequent,  and 
the  fragments  are  of  smaller  size,  disappearing  altogether  about  a  mile 
each  way. 

Bands  of  hornbleiidic'schist  are  also  seen  included  in  the  red  medium-  McNieco 

grained  granite  of  McNiece  Lake.  The  granite  here  contains  little 

ifi-silicate,  which  now  is  mostly  chlorite.  On  the  point  at  the  south 

end  of  Yum-Yum  Lake,  a  local  narrow  band  of  micaceous  siliceous  Ymn-Ynm 

Lake. 

hornblende  schist  is  also  seen. 
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A  coarse  grained  sheared  hornblende  rock  is  associated  with  the 
mica  schists  of  the  south  side  of  the  inlet  of  Kalmipiminanikok  Lake 
leading  to  McKenzie  Lake,  the  most  northerly  one  of  the  two  deep 
inlets  running  north-east  from  the  centre  of  the  lake.  As  I  shall  have 
frequent  occasion  to  refer  to  these  two  inlets,  it  will  be  convenient  to 
call  the  north-westerly  one  McKenzie  bay  or  inlet,  and  the  one  to  the 
south-east  of  this  Kahwawiagamak  bay  or  inlet. 

On  the  south  side  of  Brent  Lake,  due  south  of  the  portage  leading 
to  Conmee  Lake,  is  a  narrow  lenticular  band  of  dark  gray,  decomposed 
felspathic  hornblende  rock,  probably  lithologically  allied  to  those 
already  described  ;  most  of  it  is  concealed  under  the  waters  of  the  lake 
and  only  a  few  feet  of  its  width  is  revealed. 

At  the  north-western  extremity  of  Saganagons  Lake  is  a  small  area 
coloured  Keewatin,  but  in  which  the  rock  is  a  hard,  coarsely  crystal¬ 
line  hornblende  rock,  with  occasionally  a  few  scales  of  biotite,  and 
more  rarely  a  little  felspar.  It  is  not  at  all  schistose,  and  its  general 
aspect  and  mode  of  occurrence  is  that  of  an  eruptive  rock,  perhaps  post 
Keewatin  in  age.  The  extension  of  the  rocks  composing  it,  east  and 
west  of  the  channel,  is  a  matter  of  conjecture. 

The  small  isolated  areas  described  about  Agnes  and  Shade  lakes,  on 
account  of  their  diminutive  size  and  proximity  to  each  other,  are  pro¬ 
bably  highly  metamorphosed  fragments  of  Keewatin  rocks,  broken 
off  from  the  troughs  of  synclinal  axes,  at  the  time  that  the  Keewatin 
series  was  so  sharply  folded,  and  imbedded  in  the  underlying  rocks, 
and  representing  now  all  of  the  Keewatin  series  that  denudation  has 
spared  in  these  localities. 


Dikes. 

There  were  not  observed  in  the  Hunters  Island  region,  many  of 
those  “  Port  Archaean  Diabase  Traps,”  described  by  Dr.  Lawson^  and 
by  Dr.  Lawson  and  Mr.  F.  Shutt,  M.A.^.  Indeed  only  two  such  dikes 
were  observed  by  the  writer,  the  one  shown  on  McKenzie  Inlet  of 
Kalmipiminanikok  Lake,  and  the  other  exposed  on  an  island  lying  off 
the  east  shore  of  the  bay  running  north,  one  mile  west  of  the  mouth  of 
this  inlet.  This  dike  is  not  seen  on  the  north  side  of  this  bay  and  the 
only  indication  of  it,  south  of  the  island,  is  afforded  by  the  strong 
magnetic  attraction  observed  on  the  point  at  the  mouth  of  this  bay, 
on  the  east  side. 


1.  Geol.  Survey  of  Canada,  Annual  Rep.,  1887-88,  Vol.  III.,  part  I.,  pp.  147-103  F. 

2.  American  Geologist,  vol.  VII.,  No.  3,  March,  1891. 
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The  island  is  less  tlian  one  chain  wide  and  two  chains  long.  The 
whole  of  it  is  occupied  by  a  fine-grained  black  crystalline  diabase, 
which  in  one  place,  on  the  south-east  extremity  of  the  island,  has 
become  serpentinized.  Detached  hand  specimens  exhibit  distinct 
polarity.  As  near  as  can  be  judged,  the  direction  of  the  dike  is  a 
little  west  of  south.  On  the  west  side  of  the  island  the  rock  becomes 
finer  in  texture  which  indicates  the  proximity  of  the  wall.  It  is  not 
seen  on  the  south  side  of  the  lake  across  the  channel. 

The  dike  indicated  on  the  map  in  McKenzie  Inlet  can  be  much  McKeuzio 
more  closely  studied,  particularly  on  the  south  side  of  the  inlet,  where 
its  contact  with  the  inclosing  mica  schists  is  clearly  seen. 

The  differentiation  in  texture  between  the  wall  and  the  centre,  which 
is  such  a  characteristic  feature  of  these  dikes  was  observed.  The  rock 
is  a  fine  to  coarse-grained,  black,  weathering  pepper  and  salt  gray, 
crystalline  diabase.  The  width  of  the  dike  is  sixty  feet.  Its  course 
from  the  exposure  on  the  south  to  that  on  the  north  side  is  due  north, 
which  is  also  the  direction  of  the  walls  on  the  south  side.  It  would 
not  appear  to  extend  very  far  south,  as  it  is  not  seen  in  this  direction, 
this,  however,  may  be  accounted  for  by  the  prevalence  of  drift  in  some 
of  the  localities  where  it  might  be  expected  to  occur.  It  cuts  the 
Laurentian  rocks  on  the  north  side  of  the  inlet,  and  the  Coutchiching  Age  of  dikes, 
on  the  south,  in  such  a  way  as  to  leave  little  doubt  that  it  was  intruded 
since  the  period  of  the  last  folding,  which  on  the  assumption  that  the 
Coutchiching  and  Keewatin  rocks  were  folded  at  the  same  time,  would 
establish  their  geological  age  as  post- Keewatin. 

Other  dike-like  masses  have  been  alluded  to  in  previous  pages,  but  (  ither  dikes, 
they  are  not  lithologically  allied  to  these  diabases,  and  their  intrusive 
character  is  but  conjectural. 

Glacial  Phenomena. 

The  remarks  made  by  Dr.  Lawson  in  his  report  on  the  Lake  of  the  ^ke^of  the 
Woods  region,  in  the  annual  report  of  the  Geological  Survey  for  the  Lake 

year  1885,  Part  CC,  and  on  the  Rainy  Lake  region  in  the  annual  report  region, 
for  1887,  Part  F,  are  generally  applicable  to  this  region  also  ;  the  same 
features  of  glaciated  surface,  exhibiting  generally  rounded  hill  features 
and  roches  moutonnees,  with  the  prevalence  of  drift,  usually  gravel,  on 
the  sides  of  elevations  away  from  the  direction  from  which  the  ice  Glacial  drift, 
moved,  are  met  with  here.  But  while  the  broader  features  of  glacia¬ 
tion  are  not  less  general  or  less  marked  in  this  region  than  in  those 

reported  on  by  Dr.  Lawson,  the  minuter  features  of  striations  and  Glacial  striae 
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groovings  of  the  rocks  are  neither  such  conspicuous  or  universal 
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features  as  in  those  districts  ;  indeed  in  the  area  embraced  in  the 
western  half  of  the  accompanying  sheet  such  indications  are  extremely 
rare,  and  only  one  observation  is  recorded.  This  is  no  doubt  due  to  the 
prevalence  of  mica  schists  in  this  portion ;  the  comparatively  soft  and 
friable  nature  of  these  rocks  has  no  doubt  yielded  so  readily  to  aerial 
influences,  as  to  obliterate  the  striations  in  the  period  that  has  elapsed 
since  glacial  times ;  but  the  comparative  evenness  of  this  part  of  the 
country  in  minute  superficial  features  as  in  great,  attest  that  these 
rocks  have  yielded  more  profoundly,  and  have  been  planed  to  a  greater 
uniformity  of  level  by  the  passage  of  glacier  ice,  than  have  the  harder 
granitic  rocks  of  the  Laurentian  and  eruptive  and  even  schistose 
rocks  of  the  Keewatin  series. 

The  only  striation  recorded  in  the  western  part  of  the  sheet,  occurs 
in  the  felsitic  granites  of  Sand  Point  Lake ;  which  is  in  accordance 
with  the  general  rule  that  the  granitic  rocks  preserve  the  striations  for 
longer  periods  than  the  mica  schists.  In  this  region  the  Keewatin 
rocks  have  preserved  the  striations  with  still  more  clearness  and  per¬ 
sistency  than  the  granitic  rocks.^ 

Nearly  all  the  striie  observed  are  represented  by  a  conventional 
sign  which  indicates  their  direction ;  and  from  these  we  can  gather  an 
approximate  estimate  of  the  general  direction  of  ice  movement. 

The  single  observation  near  Sand  Point  Lake  indicates  that  there 
the  direction  of  movement  was  S.  28°  W. 

In  the  neighbourhood  of  the  western  part  of  Sturgeon  Lake  the 
directions  of  the  striae  vary  from  S.  3°  AV.  to  S.  22°  W.  ;  and  the 
average  direction  of  the  greater  number  of  the  strife  is  about  S.  20° 
W. ;  south  of  this  on  Hoffmann  and  Pooh-Bah  lakes,  the  same  direc¬ 
tion  is  indicated  by  striae  not  recorded  on  the  map. 

In  the  neighbourhood  of  the  middle  part  of  Sturgeon  Lake,  the  striae 
vary  in  direction  from  S.  17°  AV.  to  S.  30°  AV.  ;  and  in  the  vicinity  of 
the  eastern  part  of  this  lake  and  of  Russell  Lake  they  vary  from  S.  2° 
AV.  to  S.  32°  AV.  ;  both  extremes  doubtless  represent  local  deflections 
in  ice  movement  due  to  local  inequalities,  and  may  be  neglected  in 
computing  the  general  direction  of  movement,  which  would  appear  to 
be  from  S.  17°  AAb  to  S.  23°  AA^ 

Two  observations  in  tbe  shores  of  the  McKenzie  inlet  of  Kahnipi- 
minanikok  Lake  give  S.  27°  AV.  and  S.  29°  AA".,  and  a  third  observation 
not  recorded  on  the  map  indicates  a  direction  of  S.  17°  AV. 

Single  observations  on  Lake  Silence,  and  at  the  north  end  of  Mcln- 
tyi’e  Lake,  give  directions  of  S.  19°  AV.,  and  of  S.  12°  AV.,  respectively. 
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The  stria?  observed  on  Knife,  Emerald,  and  Carp  lakes,  and  on  The 
Other  Man’s  Lake,  vary  between  extremes  of  S.  10°  W.  and  S.  38° 
W.,  and  the  general  direction  is  S.  23°  W. 

On  Cypress  and  Jasper  Lakes,  and  on  Cache  Bay  of  Saganaga  Lake, 
the  striae  range  between  S.  10°  W.  and  S.  28°  W.,  and  the  most 
common  direction  is  nearly  the  mean  of  these  two,  oi  S.  20°  W. 

In  the  vicinity  of  the  western  part  of  Saganagons  Lake,  the  direc¬ 
tion  of  ice  movement  has  varied  from  S.  15°  W.  to  S.  32°  W.  ;  and  on 
the  eastern  part  of  the  lake  the  movement  has  diverged  very  little 
from  S.  20°  W.  ;  a  local  variation  north  of  this  is  indicated  on  Beaver 
Lake,  by  strife  bearing  S.  8°  W. 
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At  a  locality  on  the  south  shore  of  Saganagons  Lake,  near  the  Two  .sets  of 
middle,  two  sets  of  strue  were  observed  intersecting  each  other ;  but 
from  the  indistinctness  of  both  sets  it  could  not  be  determined  with 
certainty  which  was  the  more  recent.  One  set  has  a  direction  of  S.  43° 

W.  and  the  others  bear  S.  23°  W. 

Mr.  Robert  Chalmers  of  this  department  in  his  paper  on  the 
“  Glaciation  of  Eastern  Canada,”*  says  ;  “  The  divergent  courses  of  strife, 

“often  seen  upon  the  same  rock  surface,  are,  however,  sometimes 
“  explicable  on  the  theory  of  their  having  been  produced  by  successive 
“  portions  of  the  diminishing  glaciers,  conforming  in  their  motions  more 
“closely  to  the  surface  features,  during  the  period  of  melting.”  From 
the  rarity  of  occurrence  of  this  phenomena  it  would  seem  to  be 
accounted  for  with  more  probability  on  this  assumption,  than  by  sup¬ 
posing  these  intersecting  stria?  to  indicate  the  passage  of  two  successive 
fields  of  ice  at  important  intervals  of  time. 

Roches  moutonnees,  well  marked  and  prominent,  form  a  conspicuous  Roches 
feature  of  shore  surface  in  Kahnipiminanikok  Lake  and  elsewhere,  and  Kalmipimin- 
prove  the  south-westerly  flow  of  the  ice.  The  direction  of  their  axes  amkok  Lake, 
(about  S.  42°  W.)  appears  to  be  rather  a  function  of  the  structure  of 
the  rock,  with  whose  strike  it  agrees,  than  of  the  direction  of  move¬ 
ment  of  the  ice  ;  which  movement  so  far  as  observed  in  this  region  is 
never  so  westerly  in  its  course. 

It  will  be  seen  from  the  above  records  that  over  this  whole  area  the  General 
direction  of  the  ice  flow  has  varied  between  extreme  limits  of  S.  2°  W.  ice  movement, 
and  S.  39°  W. ;  and  that  the  general  direction  is  roughly  S.  20°  W. 

Dr.  Lawson  calculated  the  average  direction  of  the  ice  flow  in  the  Rainy  Lake 
Rainy  Lake  regionf  to  be  about  S.  40°  W.  and  in  the  Lake  of  the  Lake”of  the 
Woods  region|  to  be  about  S.  45°  W.  These  diverging  directions  are  Woods  region. 


*  Canadian  Record  of  Science.  April,  1889. 

t  Geol.  Survey  of  Canada,  Annual  Rep.,  1887-88,  vol.  III.,  part  I.,  p.  164  F. 
+  “  “  “  “  1885  “  I.,  p.  138  CC. 
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doubtless  a  function  of  the  direction  of  the  general  slope  of  these  dif¬ 
ferent  portions  of  the  country  in  glacial  times,  and  would  indicate  that 
the  glaciers  have  been  shed  from  the  higher  northern  slopes  of  the 
Archaean  nucleus,  in  varying  directions  normal  to  the  periphery  of  this 
nucleus,  and  determined  by  the  general  slope  of  each  region,  as  sug¬ 
gested  by  Mr.  Chalmers  in  the  paper  above  quoted. 

Boulders  transported  by  ice  are  not  uncommon,  but  none  were 
observed  which  by  their  composition  indicated  that  they  had  neces 
sarily  been  carried  from  any  great  distance. 

A  curious  boulder  of  granite,  weighing  many  tons,  and  evidently 
transported  by  ice  for  some  distance,  rises  ten  or  twelve  feet  out  of  the 
water  in  ]bhe  middle  of  the  first  expansion,  south  of  Sturgeon  Lake,  of 
the  south-east  arm.  The  under  surface  sloping  out  of  the  water  is 
finely  striated  and  the  corners  and  edges  well  rounded. 

Sometimes  the  surfaces  of  the  rocks  are  seen  to  be  indented  by  curi¬ 
ous  cracks  in  the  shape  of  the  arc  of  a  circle  and  concentric  with  each 
other.  These  “  chatter  cracks  ”  are  doubtless  caused  by  a  large  boulder 
being  forced  over  the  surface  by  an  inclosing  ice  sheet,  in  which  it  is 
held  very  tightly,  and  in  such  a  way  that  it  cuts  the  surface  of  the  rock 
for  a  short  distance,  then  slips  to  catch  the  surface  again  a  few  inches 
further  on.  An  instance  of  this  kind  occurring  in  Basswood  Lake  is 
figured  in  Plate  IV. 

O 


Economic  Geology. 


Land  suitable 
for  farming. 


Farming  land 
in  Indian 
reserves. 


No  actual  lumbering  has  been  done  in  this  part  of  the  country. 
The  forest  trees  have  been  already  referred  to.  While  the  portion  of 
Western  Ontario  depicted  on  the  map  which  accompanies  this  report, 
offers  practically  no  inducement  to  the  agricultural  settler,  it  is  by  no 
means  devoid  of  areas  covered  by  post  glacial  drift  deposits,  which 
would  yield  good  crops  for  the  sustenance  of  settlers  led  there  by  other 
interests,  such  as  the  miners,  and  for  this  purpose  there  is  good  land 
amply  sufficient  to  fulfil  all  the  possible  requirements  for  many  years. 

The  largest  drift  areas,  and  those  conspicuously  the  best;  from  an 
agricultural  stand-point,  have  been  granted  to  the  Indians,  and  are  for 
the  most  part  included  in  the  boundaries  of  Reserve  D  and  Reserve 
24C.  The  soil  of  the  western  part  of  the  former  is  a  sandy  loam,  but 
the  eastern  half  is  characterized  as  wild  lands,  and  does  not  offer  many 
agricultural  facilities.  The  latter  I  have  not  visited  in  person,  but  I 
am  informed  that  in  the  valley  of  the  lower  part  of  the  Kawawiagamak 
River  good  farming  land  occurs. 
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Much  sood  land  in  separate  areas,  sometimes  of  considerable  extent,  Malitriie 

®  ^  11-111  Kiver  valley, 

is  seen  in  the  whole  valley  of  the  Maligne  River,  including  both  shores 

of  Tanners  Lake,  and  extending  in  a  broad  belt  along  both  sides  of  the 

river. 

Very  good  land  is  also  afforded  by  the  alluvial  drift  near  the  mouth  Naiuakan 
of  the  Namakan  River,  on  the  north  side.  North,  of  Namakan  Lake,  Lak^.^" 
in  the  western  part,  are  also  some  areas  of  drift  which  would  be  worth 
cultivating  if  a  market  for  the  products  were  provided. 

It  is  ffenerallv  assumed  that  Laurentian  and  Coutchiching  rocks  do  Barrenness  of 

not  contain  metalliferous  veins  ;  narrow  and  subordinate  veins  of  quartz  a,nd'^” 

do  occur  in  the  rocks  of  both  these  series,  but  they  are  as  a  rule  not  Coutchiching 

.  .  1  -i r  senes  with 

very  persistent,  and  have  not  been  found  to  contain  any  mineral,  with  regard  to 
the  one  exception  of  the  molybdenite  bearing  quartz  vein  of  the  Bears 
passage  of  Rainy  Lake,  described  by  Dr.  Lawson  in  his  report,  Vol. 

III.,  Part  I.  ]  1887-88,  p.  181  p.  Granites  in  the  neighbourhood 
of  its  contact  with  Keewatin  rocks  frequently  contain  valuable  veins . 

Quartz  veins  are  more  abundant,  larger  and  more  important  in  rocks  Quartz  veins, 
of  the  Coutchiching  series,  than  in  the  underlying  rocks ;  and  some  of 
them  may  yet  be  found  to  contain  economic  quantities  of  precious 
metals.  The  writer  has  since  found  low  grade  magnetic  iron  ores 
in  rocks  probably  of  Coutchiching  age.  In  the  rocks  of  these  series  Mica, 
however,  one  mineral  may  be  hopefully  looked  for.  The  mica  of  the 
pegmatite  patches,  veins  and  dikes,  is  of  excellent  quality ;  while  on 
the  surface  I  have  seen  no  sheets  of  considerable  size,  it  is  not  unreason¬ 
able  to  hope  that  beneath  the  surface,  below  the  level  of  aerial  in¬ 
fluences,  sheets  sufficiently  large  to  be  of  commercial  value  will  be 
found. 

The  iron  ores  of  the  Keewatin  belt  of  rocks,  indicated  on  the  south¬ 
eastern  part  of  the  sheet,  have  been  already  referred  to  at  consider¬ 
able  length.  These  would  appear  to  offer  the  brightest  promise  of 
future  mining  activity  of  any  iron  ores  known  between  Lake  Superior 
and  the  Lake  of  the  Woods.  The  iron  ores  of  the  Atikokan  River  are 
very  promising ;  but  for  these  no  other  worked  deposits,  quite  similar 
in  occurrence,  afford  criteiua  by  which  their  value  can  be  more  closely 
estimated,  such  as  the  mines  of  Tower  and  Ely  afford  for  the  estima¬ 
tion  of  the  Hunters  Island  ores. 

Additional  prospecting,  in  the  rocks  of  this  Keewatin  belt,  will  very 
likely  be  rewarded  by  the  discovery  of  gold-bearing  veins,  as  well  as 
occurrences  of  other  minerals. 

In  1866  there  was  considerable  excitement  over  the  discovery  of 
auriferous  quartz  in  the  Keewatin  schists  of  Vermilion  Lake  in  Minne¬ 
sota.  From  twenty  to  thirty  dollars  of  gold  to  the  ton  of  quartz  was 
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assayed  from  specimens  brought  in.*  The  gold-bearing  quartz  of  the 
Lake  of  the  Woods  occurs  generally  in  rocks  of  Keewatin  age,  but  the 
veins  of  the  “Sultana,”  “Ophir”  and  other  mines  of  this  district 
occur  in  granitic  rocks,  which  the  writer  is  inclined  to  regard  as  later 
post-Keewatin  eruptives,  but  which  may  be  of  Laurentian  age.  The 
o’old-bearing  veins  discovered  north  of  the  Atic-Okan  and  Seine 
Rivers,  in  the  district  north  of  that  to  which  this  report  refers,  occur 
in  quartz-porphyries  (often  very  similar  macroscopically  to  the  coarse 
grained  granites  of  the  Lake  of  the  Woods  in  which  the  golcj-bearing 
veins  occur)  and  which  are  very  probably  post-Keewatin  in  age. 

The  development  of  the  great  mineral  wealth  of  this  counry  is 
hampered  by  the  entire  lack  of  transportation  facilities  and  is  retarded 
by  a  spirit  of  petty  speculation  encouraged  by  laws  which  make  clever 
speculation  more  immediately  lucrative  than  active  mining. 


*  Vide  18th  Annual  Rep.  of  Minnesota,  p.  19. 
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Director  of  the  Geological  Survey  of  Canada. 

Sir, — I  have  the  honour  to  herewith  submit  my  report  on  the 
geology  and  economic  minerals  of  that  portion  of  the  counties  of  Port- 
neuf,  Quebec  and  Montmorency,  included  in  the  north-east  sheet  of 
the  Eastern  Townships  map. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant. 


A.  P.  LOW. 


Note. _ The  bearings  given  throughout  this  report  refer  to  the  true  meridian. 
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UNCONFOR?kIABLt:  CONTACT  OF  GNEISS  AND  TRENTON  LIMESTONE;  a  half-mile  up  from  Montmorency  Falls 
Dr.  Selwyn  is  Standing  on  the  gneiss  and  is  Leaning  Against  the  Limestone. 
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The  following  report  is  the  result  of  an  exploration  during  the 
season  1889  in  that  portion  of  the  province  of  Quebec  embraced  in 
the  north-east  sheet  of  the  Eastern  Townships  map,  north  of  the  SV  Ar^a^ 
Lawrence  River,  comprising  the  southern  portions  of  the  counties  of  port. 
Portneuf,  Quebec  and  Montmorency.  This  area  is  triangular  in  shape, 
and  is  bounded  on  the  west  by  a  line  running  north  from^one^  mile 
west  of  Grondines  Point  on  the  St.  Lawrence,  west  long.  72°  04'  40", 
and  passing  through  the  seigniories  of  West  Grondines,  East  Gron¬ 
dines,  La  Chevrotiere,  Tesserie  and  Perthuis,  and  the  townships  of 
Alton  and  Colbert,  in  all,  thirty-five  miles  in  length.  The  northern 
boundary  is  on  the  47°  05'  parallel  of  latitude  ;  it  is  sixty-two  miles 
long,  and  cuts  the  St.  Lawrence  in  the  parish  of  St.  Joachim,  near 
Cape  Tourmente.  The  southern  and  eastern  boundary  is  the  north 
shore  of  the  St.  Lawrence  River  from  Grondines  to  Cape  Tourmente. 

The  total  area  is  twelve  hundred  and  seventy-five  square  miles, 
the  northern  part  of  which  nine  hundred  and  eighty  square  miles  is 
occupied  by  Archsean  rocks,  with  a  narrow  irregular  margin  between 
their  southern  limit  and  the  St.  Lawrence,  occupied  by  Cambro-Silu- 
rian  limestones  and  shales. 

The  physical  features  of  the  country  depend  to  a  great  extent  on  Physical  fea- 
this  distribution  of  the  rocks,  the  Archaian  area  being  high  and  moun¬ 
tainous,  while  the  Cambro-Silurian  area  is  comparatively  low  and  flat. 

The  greatest  elevation  is  towards  the  north-east,  where  the  country 
rises  abruptly  into  an  uneven  plateau,  with  a  general  elevation  of  over 
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fifteen  hundred  feet  above  sea  level,  while  rounded  hills  rise  above  the 
plateau  to  heights  in  places  exceeding  five  hundred  feet. 

This  plateau  is  cut  by  numerous  river  valleys,  all  of  which  take 
their  rise  from  innumerable  small  lakes  on  the  watershed  between  the 
St.  Lawrence  and  the  Saguenay  rivers,  mostly  to  the  north  of  the 
sheet.  The  general  elevation  decreases  slowly  from  east  to  west,  being 
from  one  thousand  to  twelve  hundred  feet  at  the  north-western  limit 
of  the  map,  but  even  here  many  of  the  higher  points  rise  to  elevations 
of  two  thousand  feet  and  upwards. 

The  country  slopes  gradually  towards  the  south  in  the  western  part 
of  the  sheet,  where  near  the  boundary  between  the  older  and  newer 
rocks  the  general  elevation  does  not  exceed  three  hundred  feet,  and 
the  hills  rising  above  the  average  level  are  fewer  and  lower  than  to 
the  northward,  while  the  river  valleys  spread  out  and  are  filled  with 
broad  flat  deposits  of  terraced,  stratified  sands,  gravels  and  clays.  The 
outline  of  the  boundary  between  the  gneisses,  and  the  limestones  and 
shales  is  irregular  and  usually  easily  defined,  as  the  country  drops 
suddenly  on  passing  from  the  older  to  the  newer  rocks,  and  from  there 
to  the  St.  Lawrence  River  presents  a  comparatively  low,  flat  surface. 
Along  the  western  portion  of  the  boundary  the  marked  subsidence  is 
wanting,  as  both  series  of  rocks  are  covered  by  deposits  of  sand  and 
clay. 

The  principal  rivers  draining  this  area  are  the  Ste.  Anne  de  la  Per- 
ade,  Portneuf,  Jacques  Cartier,  St.  Charles,  Montmorency,  Sault  a  la 
Puce  and  Ste.  Anne  de  Montmorency.  Of  these  the  Ste.  Anne  de  la 
Perade,  Jacques  Cartier  and  Montmorency,  taking  their  rise  beyond 
the  northern  limit  of  the  map,  are  the  longest  and  largest.  A  curious 
feature  is  the  course  of  the  former  two,  they  flow  from  north-east  to 
south-west,  or  at  an  angle  of  about  150°  to  the  course  of  the  St.  Law¬ 
rence  into  which  they  empty  ;  this  westward  flow  is  not  so  marked  in 
the  other  rivers,  but  they  all  possess  that  tendency. 

The  valleys  in  the  Archaean  area  are  in  a  general  way  parallel  to  the 
strike  of  the  rocks  and  consequently  have  a  roughly  north  and  south 
direction. 

Previous  to  the  present  exploration  little  work  had  been  done  on  the 
Archaean  area,  but  the  southern  country  underlain  by  the  Cambro- 
Silurian  rocks  has  been  accurately  reported  on  by  Sir  Wm.  Logan  in 
the  Report  of  Progress  of  the  Geological  Survey  of  Canada,  1852-1853, 
of  which  a  complete  summary  is  given  in  the  Geology  of  Canada,  1863. 

j\Iore  recent  work  has  been  done  in  parts  of  the  same  area  by  Rev. 
J.  C.  K.  Laflamme,  Annual  Report,  Geological  Survey  of  Canada, 
1886,  pages  36a,  38a,  and  Annual  Report,  1887-88,  pages  31a  32a,  also’ 
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by  Dr.  R.  W.  Ells,  assisted  by  N.  J.  Giroux  and  H.  M.  Ami,  Annual 
Report,  1887-88,  pages  18k,  25k. 


ARCHvEAN. 

Investigations  in  this  northern  Archiean  area  are  made  at  great  dis¬ 
advantage  owing  to  its  rough  and  broken  character. 

The  rivers  falling  from  the  high  interior  plateau  are  much  broken  Rough  coun 
by  rapids  and  falls,  and  owing  to  their  rapid  descent  are  liable  to  great  * 

and  sudden  variations  in  volume  of  discharge,  and  are,  therefore, 
only  navigable  with  canoes  on  their  lower  courses.  The  \  alleys  of 
the  rivers  and  their  tributary  streams  are  deep,  with  almost  peipen- 
dicular  walls,  rendering  cross  country  travel  very  arduous  and  in  places 
impossible,  while  the  dense  forest  growth  adds  to  the  difficulties  and 
hides  many  of  the  rock  exposures. 

Except  the  poor  roads  which  follow  the  principal  river  valleys  no 
means  of  travel  exist,  and,  consequently,  the  observations  on  the  geology 
of  the  region  are  in  the  main  confined  to  these  valleys. 

As  before  stated  the  southern  boundary  of  the  Archajan  is  irregulai , 
several  spurs  projecting  from  the  main  mass  southward  giving  it  a  sin-  Irre^ilar 
uous  outline.  Of  these  spurs  the  Deschambault,  Pointe  aux  Trembles  ijoundary. 
and  Montmorency  are  the  most  marked,  and  have  an  important  bear¬ 
ing  on  the  deposition  of  the  Cambro-Silurian  rocks  upon  them. 

Starting  from  the  western  limit  of  the  sheet  the  Archtean  rocks  are  Southern 
seen  on  the  west  side  of  the  Ste.  Anne  de  la  Perade  River,  and  cross¬ 
ing  it  at  Gorrey’s  fall,  twelve  miles  north  from  the  St.  Lawrence, 
continue  on  an  east  course  until  they  touch  the  road  between  the 
fourth  and  fifth  ranges  of  Portneuf ;  here  they  turn  immediately  south, 
between  the  La  Chevrotiere  and  Belisle  rivers  to  the  back  of  the 
third  range  of  Deschambault,  where  they  cross  the  latter  stieam  and 
run  south-east  between  it  and  the  road  passing  back  from  Descham¬ 
bault  village,  to  within  one  mile  and  a-half  of  the  St.  Lawrence.  From 
here  they  turn  north  50°  east  and  pass  in  rear  of  the  second  range  road 
behind  Portneuf  village,  and  from  the  highland  on  the  west  side  of  the 
Portneuf  River,  which  they  cross  in  the  parish  of  St.  J acques  and  then 
sweep  round  to  the  southward  crossing  the  J  acques  Cartier  River  a 
short  distance  above  Ste.  Jeanne  de  Neuville,  where  the  course  again 
changes  slightly  to  the  north  and  passes  into  the  third  range  of  Fos- 
sambault,  here  an  abrupt  turn  to  the  south  brings  them  within  two 
miles  of  the  St.  Lawrence  in  the  high  land  behind  Pointe  aux  Trembles 
village,  where  the  course  again  changes  to  N.  50°  E.  and  continues  thus 
through  the  village  of  Lorette  to  the  Montmorency  River  where  they 
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again  turn  south  and  outcrop  in  the  bed  of  the  river  at  the  Falls. 
Thence  eastward  they  run  almost  parallel  to  the  St.  Lawrence  again 
approaching  it  at  Chateau  Richer,  beyond  which  they  sweep  more  to 
the  northward  crossing  the  Ste.  Anne  River  three  miles  inland  and 
then  again  reach  the  coast  at  the  limit  of  the  map  near  Cape  Toui’- 
mente. 

The  general  strike  of  the  Archiean  rocks  is  from  ten  to  twenty  degrees 
west  of  south  in  the  northern  part  of  this  area,  while  in  the  southern 
and  western  portions  they  sweep  around  to  the  westward  and  have  an 
average  strike  of  S.  50°  W. 

General  Divisions  of  Archcean  Docks. 

Before  entering  into  a  detailed  description  of  these  rocks,  it  is  pro¬ 
posed  to  give  a  rough  section  aci'oss  the  northern  portion,  and  conse¬ 
quently  nearly  at  right  angles  to  the  general  strike.  This  section  runs 
from  Lake  Simon  on  the  west  to  the  eastern  extremity  of  the  area, 
and  is  so  made  on  account  of  the  greater  number  of  exposures  near  it 
than  on  any  line  run  directly  east  and  west. 

In  this  section  the  rocks  are  grouped  in  accordance  with  the  pre¬ 
dominating  rock,  and  although  no  mention  is  made  of  them,  bands  of 
other  vareties,  of  lesser  importance  and  extent,  are  included  in  all  of 
these  rough  divisions. 

From  the  western  limit  of  the  map  the  section  is  as  follows  : 

(1)  Dark  schistose  mica  gneiss,  interbanded 


with  coarser  red  and  grey  mica  gneisses.  10  miles. 

(2)  Fine  banded  grey,  pink  and  red  mica  and 

’>  r 

mica-hornblende  gneisses .  10  “ 

(3)  Dai’k  grey  garnetiferous  hornblende  gneiss  2  “ 

(4)  Fine  banded  grey,  pink  and  red  mica  and 

mica-hornblende  gneisses .  7|  “ 

(5)  Dark  green  basic,  crushed  granitic  gneiss.  1|  “ 

(6)  Coarse  red  and  grey  augen-gneiss .  2^  ■“ 

(7)  Fine  banded  gneiss  (2)  and  (4) .  6  “ 

(8)  Coarse  red  and  grey  augen-gneiss .  6  “ 

(9)  Fine  banded  grey  and  pink  mica-gneiss. . .  14  “ 

(10)  Anorthosite .  2  “ 

(11)  Fine  banded  grey  and  pink  gneisses .  12  “ 


The  rocks  of  divisions  1,  2,  3,  4,  7,  9  and  11  appear  to  have  been 
originally  clastic  rocks,  subsequently  completely  metamorphosed  and 
subjected  to  great  pi’essures,  which  have  folded  and  twisted  them  so 
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that  their  original  horizontal  succession  is  greatly  obscured,  while  their 
composition  has  been  changed  into  the  material  of  schists  and  gneisses- 
As  these  rocks  are  very  old,  if  they  were  originally  laid  down  as 
clastic  rocks,  the  conditions  of  deposition  must  have  been  greatly 
different  from  those  which  prevailed  in  later  times,  when  carbonate  of 
lime  formed  one  of  the  chief  materials  deposited,  whereas  in  these 
older  rocks  it  is  markedly  absent;  quartz,  orthoclase,  mica,  horn¬ 
blende  and  plagioclase  being  the  principal  components,  and  what  they 
may  be  the  products  of  is  difficult  to  say.  There  is  at  present  no 
reason  for  dividing  the  above  rocks  into  more  than  one  group  of  the 
Laurentian,  as  they  seem  to  be  separated  from  one  another  by  no 
unconformity,  and  the  different  bands  appear  to  grade  into  one 
another,  the  difference  of  composition  being  local.  The  fifth  division 
embraces  rocks  of  probably  igneous  origin,  which  have  been  injected 
along  a  line  of  weakness  between  the  banded  gneisses  and  the  coarser- 
grained  rocks  of  the  sixth  division.  Smaller  areas  of  a  similar  rock 
occur  along  the  north  branch  of  the  Ste.  Anne  and  to  the  south-east  of 
the  anorthosite  area. 

The  sixth  and  eighth  divisions  are  coarse-grained  rocks,  showing  in 
places  gneissic  structure,  but  often  granitic.  They  appear  to  underlie  the 
banded  gneisses,  and  are  either  the  remains  of  older  beds  that  have 
been  re-fused,  or  are  original  molten  matter  from  the  interior  which 
has  dissolved  and  floated  portions  of  the  banded  beds,  and,  as  frag¬ 
ments  of  them  are  inclosed  in  the  coarser  gneisses,  have  cooled  subse¬ 
quent  to  the  deposition  and  hardening  of  these  banded  gneisses.  The 
anorthosite  is  also  of  igneous  origin,  having  been  apparently  intruded 
into  its  present  position  after  the  formation  of  the  banded  gneiss  with 
which, it  is  in  contact.  This  contact  is  not  so  sharp  as  in  many 
localities  and  is  difficult  to  map,  as  the  gneisses  near  it  seem  to  have 
been  infiltrated  by  basic  felspar  material  from  the  anorthosite,  causing 
the  passage  from  the  one  to  the  other  to  be  gradual. 

Division  I. 

The  rocks  of  this  division  are  best  seen  in  the  cuttings  along  the  line 
of  the  Quebec  and  Lake  St.  John  railway. 

Starting  from  the  western  limit  of  the  sheet,  near  the  bridge  o\ei 
Black  River,  and  following  the  line  eastward,  many  exposures  are  seen 
in  the  cuttings  and  on  the  hillsides  south  of  the  track,  but  as  the 
railway  runs  nearly  parallel  to  the  strike,  only  a  small  cross  section  is 
obtained. 

A  highly  contorted  dark  grey  micaceous,  schistose  gneiss  pie- 
dominates ;  most  of  the  bands  contain  quantities  of  black  hoi  nblende 
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associated  with  biotite,  sufficient  in  some  cases  to  change  the  rock  into 
a  hornblende  schist ;  all  the  bands  contain  more  or  less  grey  trans¬ 
lucent  quartz  and  pink  and  grey  orthoclase.  Small  dark  red  garnets 
are  present  in  many  of  the  bands,  also  small  disseminated  grains  of 
magnetite,  to  the  decomposition  of  which  the  rusty  weathered  appear¬ 
ance  of  these  bands  may  be  due. 

Associated  with  the  above  are  bands  of  coarser  pink  and  light  grey 
mica-hornblende  gneiss,  often  holding  lenticular  masses  of  schistose 
black  hornblende.  These  lenticular  masses  frequently  follow  one 
another  in  bands,  and  have  the  appearance  of  having  been  stretched 
and  broken  while  inclosed  in  a  softer  surrounding  mass.  A  less 
marked  shattering  of  basic  bands  inclosed  in  a  more  acidic  mass 
is  frequently  seen  in  these  rocks,  where  the  dark  band  has  been 
unevenly  pulled  out,  during  which  operation  it  has  reached  the  tensile 
limit  under  the  conditions  and  become  broken  into  angular  fragments. 
The  cracks  between  these  have  been  filled  by  the  softer  matter  of 
the  inclosing  rock,  showing  that  at  the  time  of  the  pressure  and 
motion  the  acidic  rocks  were  in  a  sufficiently  fluid  condition  to  be 
pressed  into  all  the  cavities  formed  by  the  breaking  of  the  more  basic 
rock  which  apparently  continued  in  a  much  more  solid  state. 
Fragments  of  the  basic  rock,  with  their  angles  more  or  less  rounded  by 
the  dissolvent  action  of  the  fluid  magma  in  which  they  were  inclosed, 
are  often  found  floated  away  from  the  band  to  which  they  belong. 
Hornblende  and  mica  segregations,  generally  of  an  oval  form,  are  also 
common  in  these  rocks  and  are  often  hard  to  distinguish  from  the 
broken  lenticular  bands,  but  are  apparently  formed  in  a  different 
manner  by  the  segregating  of  the  mineral  from  the  surrounding 
magma,  which  is  generally  found  to  be  remarkably  free  fi'om  the 
segregated  mineral.  These  segregation  masses  sometimes  have  a 
concentric  structure,  and  occasionally  show  a  difference  in  hardness 
and  colour  between  their  outside  and  inside  laminie. 


Pegmatite 

veins. 


Origin  of 

pegmatite 

veins. 


All  these  bands  are  everywhere  penetrated  by  coarse  pegmatite- 
veins  composed  largely  of  cleavable  masses  of  pink  orthoclase,  holding: 
rounded  masses  of  quartz  and  inclosing  crystals  of  mica  and  horn¬ 
blende,  with  magnetite  and  Inematite  in  some  cases.  The  mica  crystals 
are  often  of  large  size,  but  nearly  always  badly  contorted  and  bent, 
rendering  them  useless  for  economic  purposes. 

These  pegmatite  veins  appear  to  have  been  formed  in  the  cracks  of 
the  surrounding  rocks,  by  a  solfataric  action,  from  saturated  highly 
heated  waters  under  high  pressure,  and  not  like  the  basic  dykes  which 
are  met  with  occasionally  in  the  same  rocks  and  which  have  clearly 
been  injected  into  the  later  cracks  in  a  molten  state.  Exposures  of 
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these  rocks  continue  along  the  railway  line  to  Allan’s  mill  station. 

One  mile  east  of  Allan’s  mill  the  line  bends  southward  around  the 
base  of  a  rocky  hill.  Here  the  rock  is  a  fine-grained  grey  granitoid 
gneiss,  while  a  short  distance  southward,  on  the  road  east  of  the  tiack, 
exposures  occur  of  a  medium-grained  micaceous  granitic  gneiss,  deeply 
weathered  on  the  surface  and  on  a  fresh  fracture  of  a  light  pink  colour. 

Along  with  this  is  a  very  fine-grained  pink  highly  quartzose  granitoid 
gneiss  holding  small  light  red  garnets.  This  is  followed  by  bands  of 
highly  contorted  coarse  grey  gneiss,  rich  in  white  orthoclase  and 
mica.  The  next  exposures  along  the  railway  are  at  the  crossings  of 
the  road  running  between  the  third  and  fourth  ranges  of  Bourg  Louis. 

Here  medium-grained  highly  felspathic  mica-gneiss  is  interbedded 
with  dark  grey  micaceous  gneiss. 

One-quarter  of  a  mile  beyond,  a  small  cutting  is  made  through  a 
fine-"rained  blackish  hornblendic  schist,  composed  chiefly  of  black 
hornblende  and  greenish  triclinic  felspar  and  a  small  quantity  of 
quartz.  A  small  dyke  of  dark  green  fine-grained  diabase  cuts  this  Diabase  dyke- 
rock.  No  exposures  are  now  seen  along  the  line  for  a  mile,  when  a 
small  cutting  shows  fine-grained  highly  quartzose  gneiss  with  small 
quantities  of  pink  orthoclase  and  brown  mica. 

Division  II. 

Division  2  extends  from  the  east  side  of  the  Ste.  Anne  River  to  Distribution.* 
near  Lake  St.  Joseph.  Roads  run  up  on  either  side  of  the  North 
Branch  of  the  Ste.  Anne  River ;  that  on  the  west  side  crosses  the  river 
and  joins  the  east  road  about  the  middle  of  the  seventh  range  of  River. 
Gosford ;  while  the  latter  continues  on  to  the  upper  forks,  near  the 
northern  limit  of  the  map.  Passing  southward  from  its  end  the  first 
exposure  occurs  one-half  mile  below,  where  the  rock  is  a  brownish, 
weathering,  medium-grained  mica-gneiss.  The  next  is  where  the  road 
crosses  the  line  between  the  second  and  third  ranges  of  Rochmont ;  and 
here  the  rock  is  a  fine-grained  pink  mica-gneiss.  An  exposure  of  similar 
rock  associated  with  coarser-grained  bands  occurs  on  the  hill  at  the 
Roman  Catholic  chapel. 

From  here  to  the  junction  with  the  road  on  west  side  stratified  sands 
and  gravels  are  passed  over,  with  rocky  hills  from  two  to  six  hundred 
yards  to  the  eastward,  composed  chiefly  of  medium-grained  light  grey 
mica-gneiss. 

A  short  distance  below  the  junction  of  the  roads  is  the  last  exposure 
of  these  rocks.  The  hills  then  run  eastward  toward  the  main  river,  and 
the  road  from  there  to  the  river  passes  over  a  broad  sandy  plain,  with 
terraced  faces  tosvards  the  rivers. 
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The  road  on  the  west  side  from  the  bridge  near  its  junction  with  the 
east  road  passes  immediately  over  a  drift-covered  hill  of  fine-grained 
pinkish  grey  granitic  gneiss,  the  colour  varying  with  the  proportion  of 
mica  present  in  the  bands.  From  here  to  the  Mauvaise  Fiver  bridge, 
the  road  passes  along  the  side  of  the  mountain,  forming  the  western 
boundary  of  the  river  valley  ;  the  rock  outcrops  in  a  number  of  places 
in  this  distance,  and  is  a  medium-grained  grey  granitic  gneiss,  with 
a  few  pink  bands. 

Just  south  of  the  Mauvaise  River  and  forming  the  point  between  it 
and  the  North  Branch  is  an  isolated,  rounded  hill,  made  up  chiefiy  of 
coarse  red  and  grey  mica-hornblende  granitic  gneiss.  The  other 
exposures,  seen  to  the  east  of  the  Ste.  Anne  River,  are  along  the  roads 
between  ranges  two  and  three,  and  ranges  three  and  four  of  Bourg 
Louis  West ;  also  on  the  Jacko  River,  in  range  B. 

The  first  of  these  roads  is  continued  beyond  the  third  range  and 
forms  the  route  road  to  Lake  Simon,  running  for  the  greater  part  of  its 
western  half  near  the  railway  line.  The  first  exposure  seen  on  it  west¬ 
ward  from  the  Ste.  Anne  River  is  on  the  hill  one  mile  east  of  Allan’s 
mill,  and  has  already  been  described  in  connection  with  the  railway 
section.  In  the  second  range,  one  mile  north  of  the  last,  are  medium¬ 
grained  grey  and  pink  mica-gneisses  associated  with  a  brownish  grey 
mica-hornblende  granite.  These  rocks  are  highly  contorted  on  the  strike 
and  appear  to  be  near  the  great  bend,  where  the  strike  changes  from 
south  to  south-west. 

At  Allan’s  mill,  one-quarter  of  a  mile  south  of  the  railway,  fine 
grained  light  grey  mica-gneiss  outcrops  in  the  river,  while  at  the 
crossing  of  the  discharge  of  Lake  Simon,  one-quarter  of  a  mile  from 
the  lake,  these  rocks  are  found  associated  with  a  coarser  grained 
variety  of  the  same  rock  ;  the  finer  grained  holding  considerable  quanti¬ 
ties  of  small  dark  red  garnets.  At  the  bridge  of  the  Jacko  River,  in 
range  B,  of  Bourg  Louis,  the  rock  is  a  fine-grained  dark  grey  schistose 
mica-gneiss,  similar  to  that  found  along  the  railway.  On  the  North 
Branch  of  the  Ste.  Anne  River,  two  miles  below  the  upper  forks,  and 
at  intervals  for  one  mile  and  a-quarter  below,  are  exposures  of  coarse¬ 
grained  greyish  gneiss,  composed  of  white  orthoclase,  quartz,  black  mica 
and  hornblende,  and  containing  grains  of  magnetite ;  on  exposed 
surfaces  the  rock  weathers  a  rusty  brown.  Where  the  river  crosses 
the  line  between  ranges  eight  and  nine  of  Gosford,  on  the  west  bank) 
is  an  exposure  of  medium-grained  dark  flesh-red  gneiss,  highly 
quartzose,  with  dark  red  orthoclase  and  black  mica.  One-quarter  of  a 
mile  farther  dow^n  stream,  the  rock  is  a  very  fine-grained  light  pink 
gneiss,  highly  quartzose  with  small  quantities  of  pink  orthoclase  and 
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black  mica  in  a  linely  divided  state ;  the  rock  approaching  an  impure 
quartzite,  and  penetrated  by  small  veins  of  light  green  epidote. 

In  crossing  range  six  of  Gosford  the  river  passes  through  a  narrow 
rocky  gorge  half  a  mile  long,  with  a  descent  of  over  60  feet,  including  a 
direct  fall  of  30  feet.  Here  the  rock  was  found  to  consist  of  a  medium¬ 
grained  dark  greyish-green  basic  granitic  gneiss,  made  up  of  greenish  Basic  gneiss, 
triclinic  felspar  and  black  hornblende  with  little  quartz,  and  a  con¬ 
siderable  quantity  of  finely  divided  pyrite.  Banded  with  this  rock  is 
a  dark  pink  coarse-grained  gneiss  composed,  of  orthoclase,  quartz,  black 
hornblende  and  some  biotite. 

Near  the  point  where  the  river  crosses  the  line  between  Gosford  and 
Bourg  Louis,  a  heavy  rapid  is  caused  by  an  outcrop  of  dark  red  fine¬ 
grained  schistose  mica-gneiss,  greatly  contorted  and  penetrated  by 
small  veins  of  green  epidote.  One  mile  and  a  half  below  the  last,  and 
continuing  down  stream  for  half  a  mile,  are  exposures  of  dark  red 
medium-grained  gneiss,  composed  of  red  orthoclase,  quartz  and  biotite. 

These  are  followed  by  thin  bands  of  pink  and  grey  fine-grained  ortho- 
clase-biotite-gneiss,  with  many  of  the  dark  bands  composed  almost 
wholly  of  mica.  Below  these  exposures  the  river  passes  between  steep 
banks  of  sand,  gravel  and  clay,  and  no  rock  is  seen  to  the  junction 
with  the  main  river.  The  main  branch  of  the  Ste.  Anne  River  crosses 
the  line  between  S^.  Ignace  and  St.  Gabriel  at  the  north  limit  of  the 
map  where  it  descends  in  a  succession  of  chutes  150  feet.  Here  is 
a  pink  fine-grained  gneiss  composed  of  light  pink  orthoclase,  greyish 
translucent  quartz  and  dark  mica ;  the  mica,  forming  the  chief  con¬ 
stituent,  is  arranged  in  thin  bands  from  one-half  to  one  inch  apart 
which  gives  a  fine  banded  structure  to  the  rock  mass. 

On  the  north  side  of  Markham  pool,  two  miles  and  a-half  below  the 
falls,  the  mountain  rises  precipitously  1,000  feet  above  the  stream, 
its  face  is  covered  with  a  dense  forest  growth  and  the  few  rock  ex. 
posures  are  difficult  of  access.  From  the  small  exposures  seen  here 
gneiss  similar  to  that  above  appears  to  be  interbedded  with  a  more 
basic  variety  which  weathers  a  rusty  grey  from  the  decomposition 
of  the  iron  present.  On  a  fresh  surface  its  colour  is  greenish-grey,  and 
the  minerals  composing  it  are  a  greenish  triclinic  felspar  with  small 
quantities  of  dark  hornblende  and  quartz. 

Near  the  mouth  of  the  Jambon  River,  a  tributary  from  the  north, 
the  Ste.  Anne  flows  close  to  the  base  of  the  high  hills  on  the  north 
west  side,  and  a  large  mass  of  fallen  rock  has  cleared  out  the  forest 
from  an  elevation  of  200  feet  to  the  perpendicular  cliff.  Here  large 
fresh  surfaces  of  fine-grained  grey  and  pink  gneiss  are  exposed ;  the 
constituent  minerals  being  pink  and  grey  orthoclase,  and  moderate 
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quantities  of  quartz  and  biotite,  the  latter  arranged  in  thin  bands 
from  one-quaider  to  one-sixteenth  of  an  inch  apart. 

The  next  outcrop  on  the  river  occurs  one  mile  and  a-half  above  the 
east  line  of  Gosford,  where  a  coarse-grained  dark  flesh-red  orthoclase 
mica-gneiss  was  observed.  Near  the  mouth  of  the  FitzCharles  River,  a 
small  tributary  from  the  south,  in  the  fourth  range  of  Gosford,  is  a 
fine-grained  grey  gneiss,  composed  of  grey  orthoclase,  black  hornblende 
and  quartz,  and  penetrated  by  small  pink  pegmatite  veins. 

At  the  mouth  of  the  Talayarde  River,  and  for  some  distance  below, 
the  river  descends  over  a  number  of  rocky  ledges  forming  a  heavy 
rapid.  Here  the  rock  is  chiefly  a  flesh-red  gneiss,  made  of  dark  red 
orthoclose  and  biotite,  varying  in  structure  from  coarse  to  fine  grained, 
the  coarse  grained  predominating.  Interbanded  with  this  red  gneiss 
are  thinner  masses  of  a  grey  colour,  the  difference  of  colour  being 
due  to  the  orthoclase,  which  in  the  grey  bands  is  a  dirty  white. 

Below  this  the  river  valley,  which  has  not  been  over  a  half  mile 
wide,  and  bounded  by  high  steep  cliffs,  widens  out,  and  the  stream 
flows  in  a  crooked  channel  between  cut  banks  of  stratified  sand  and 
clay  until  Jackson’s  mill  is  reached,  one  mile  and  a  half  below  its 
junction  with  the  North  Branch.  Here  the  river  falls  thirty  feet  over 
a  ledge  of  medium-grained  grey  micaceous  gneiss,  holding  numerous 
small  dark  red  garnets,  and  penetrated  by  large  veins  of  pink  pegma¬ 
tite,  inclosing  masses  of  rounded  quartz  and  broken  crystals  of  mica. 

The  next  exposure  is  three-quarters  of  a  mile  below,  where  a  small 
rapid  is  caused  by  an  outcrop  of  coarse-grained  pink  gneiss,  composed 
of  grey  and  pink  orthoclase,  quartz  and  biotite,  banded  with  a  fine¬ 
grained  highly  quartzose  mica-gneiss. 

One  mile  and  a  half  below  this  the  river  takes  a  bend  to  the  west¬ 
ward,  and  flows  in  that  direction  three  miles  to  Ford’s  mill,  crossing 
the  line  between  Bourg  Louis  and  D’Auteuil.  For  the  first  three- 
quarters  of  a  mile  the  river  passes  over  a  number  of  rocky  ledges  with 
considerable  fall,  forming  Kelley’s  rapids.  At  the  upper  end  the  rock 
is  a  fine-grained  pink  gneiss,  holding  many  small  red  garnets.  At  the 
lower  end  a  very  fine-grained  pink  gneiss,  highly  quartzose,  with  pink 
orthoclase  and  little  mica,  prevails,  and  associated  with  this  are  thin 
bands  of  dark  mica-schist,  which  have  been  apparently  segregated  from 
the  surrounding  rock.  These  bands  are  very  much  shattered  and  faulted. 
At  Ford’s  mill  the  river  falls  twenty-five  feet  over  a  fine-grained  grey 
gneiss,  approaching  mica-schist  in  structure,  being  composed  chiefly  of 
that  mineral,  along  with  thin  bands  of  pink  orthoclase-gneiss,  and 
quantities  of  impure  pink  quartzite.  All  are  penetrated  by  pink  peg¬ 
matite  veins. 
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The  next  exposures  occur  at  the  bridge  crossing  the  river,  near  the 
line  between  Jacques  Cartier  and  Portneuf  seigniories.  From  this 
point  to  Gorry’s  mill,  a  distance  of  six  miles,  the  river  is  a  succession 
of  heavy  rapids  and  falls.  Along  this  portion  exposures  of  gneiss 
outcrop  in  the  river  at  short  intervals,  and  everywhere  were  found  to 
be  of  the  same  character  as  those  described  above  ;  the  greater  part  being 
dark  grey  schistose  gneiss,  composed  chiefly  of  mica,  with  grains  of 
quartz  and  orthoclase,  interbedded  between  the  plates  of  mica  which 
curve  around  the  grains. 

Along  with  the  schists  are  thinner  bands  of  pink  orthoclase-gneiss, 
and  fine-grained  highly  quartzose  pink  gneiss,  nearly  free  from  mica. 

In  many  places  veins  of  pegmatite,  varying  from  one  to  several  feet  in 
width,  cut  the  different  bands. .  In  one  large  vein  of  this  kind,  a  Pe^atite 
mile  and  a  half  below  the  mouth  of  the  J acko  Fiver,  crystals  of 
quartz,  black  mica,  dark  red  garnet,  black  hornblende  and  hiematite 
were  found  scattered  through  the  mass  of  orthoclase. 

At  Gorry’s  mill  the  river  has  a  sheer  drop  of  ninety-five  feet  and 
below  this  no  rock  exposures  occur  in  the  winding  valley  for  four  miles 
and  a  half,  when  an  outcrop  of  Cambro-Silurian  limestone  crosses  the 
stream ;  the  distance  in  a  straight  line  between  the  last  gneiss  and  the 
first  limestone  is  one  mile  and  a  half.  Along  the  road  on  the  east  side 
of  the  Ste.  Anne  River,  in  the  fourth  range  of  Gosford,  four  exposures 
of  dark  grey  mica-gneiss  occur  with  a  general  strike  of  N.  15°  E.,  while 
to  the  south  along  the  road  between  Gosford,  Fossambault  and  Bourg 
Louis,  these  rocks  associated  with  broad  bands  of  light  pink,  fine-grained, 
highly  quartzose,  hornblende-gneiss,  holding  minute  garnets  and  grains 
of  magnetite,  bend  round  to  the  westward  with  a  general  strike  of 
S.  80°  W. 

The  grey  gneisses  are  again  seen  one  mile  south  of  the  river  on  the 
road  along  the  second  range  of  Bourg  Louis. 

From  here  westward  and  southward  to  the  limits  of  the  Archiean  the 
south  side  of  the  Ste.  Anne  River  is  occupied  by  a  broad  flat  terraced 
sandy  plain  varying  from  two  to  five  miles  wide  and  bounded  on  the 
south-east  side  by  the  low  hills  of  the  Deschambault  spur  of  the  gneiss,  Deschambault 
which  in  its  southern  extension,  as  has  been  already  stated,  reaches  to  ^ 
within  one  mile  and  a  half  of  the  St.  Lawrence. 

The  rocks  of  this  spur,  and  its  eastern  extension,  are  seen  in  numerous 
exposures  along  the  roads  running  back  from  the  St.  Lawrence.  They 
show  generally  fine-grained  grey  and  pink  orthoclase-biotite  gneiss 
arranged  in  alternate  thin  bands,  the  grey  being  the  most  common,  and 
often  containing  black  hornblende  in  association  with  the  mica,  while 
the  red  is  formed  chiefly  of  red  orthoclase  and  quartz.  Both  varieties 
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often  hold  small  dark  red  garnets.  Associated  with  these  fine-grained 
bands  are  some  of  coarser  texture.  In  a  few  of  the  latter,  as  seen  on  the 
road  between  D’Auteuil  and  Jacques  Cartier,  where  it  turns  westward 
one  mile  south  of  the  bridge  over  the  River  Claude,  grains  and  small 
splotches  of  magnetite  are  common  ;  and  similar  rock  is  seen  on  the  road 
between  the  parishes  of  St.  Paul  and  St.  Charles  in  Portneuf,  where 
the  rock  is  a  highly  contorted  coarse-grained  very  ferruginous  gneiss. 

Towards  the  Jacques  Cartier  River,  in  the  parish  of  Ste.  Marie,  a 
Augen-gneiss.  broad  band  of  coarse  pink  granitic  augen-gneiss  occurs  ;  and  this  or  a 
similar  band  is  seen  on  the  east  side  of  the  Portneuf  River  immediately 
north  of  the  Quebec  and  Lake  St.  J ohn  railway,  where  the  hills  have 
been  burnt  over  and  large  exposures  laid  bare.  Here  the  augen-gneiss 
is  generally  light  grey  in  colour  and  composed  of  thin  bands  of  black 
mica  inclosing  partly  developed  crystals  and  lenticular  masses  of  grey 
and  pink  orthoclase,  varying  in  thickness  from  one-eighth  to  one-half  an 
inch  in  thickness  and  from  half  an  inch  to  an  inch  and  a  half  in 
length,  the  longest  axis  being  pai’allel  to  the  plane  of  foliation.  The 
plates  of  mica  are  continuous  and  folded  round  the  felspar  masses,  but 
little  quartz  is  present. 

Smaller  bands  of  fine-grained  pink  gneiss  composed  of  quartz  and 
orthoclase  with  small  quantities  of  mica,  are  associated  with  the  above, 
while  the  whole  are  penetrated  by  large  veins  of  pegmatite. 

For  a  mile  beyond  this  to  the  eastward,  the  railway  skirts  along  the 
base  of  the  hills  on  the  north,  and  several  cuttings  show  dark  grey  fine¬ 
grained  mica-gneiss,  more  or  less  quartzose,  interbanded  with  narrow 
pink  and  grey  bands  of  medium  texture. 

Beyond  the  outlet  of  Lake  Sargent  to  Lake  St.  Joseph,  numerous 
cuttings  along  the  railway  show  black  schistose  mica-gneiss,  associated 
with  narrow  banded,  pink  and  grey,  medium-grained  orthoclase-mica- 
gneiss. 

These  rocks  have  a  dip  to  the  east  of  north  at  angles  of  from  10° 
to  40°.  Pegmatite  veins  are  common  and  often  of  large  size.  Three 
small  veins,  seen  in  the  first  cutting  west  of  the  road  from  Ste. 
Catherine  to  Lake  Sargent,  contain  considerable  quantities  of 
magnetite  scattered  through  them  in  small  grains. 

The  above  rocks,  embraced  in  the  Deschambault  spur,  vary  con¬ 
siderably  as  to  the  local  direction  of  their  strike,  but  on  the  whole 
seem  to  pass  down  from  the  Ste.  Anne  River  directly  southward  to 
within  a  couple  of  miles  of  their  southern  limit  and  then  sweep  round 
to  the  direction  of  N.  35°  W.  as  far  as  the  end  of  the  spur. 

The  valley  of  the  Jacques  Cartier  River  above  Ste.  J eanne  de  Heuville, 
like  that  of  the  Ste.  Anne,  is  filled  with  thick  deposits  of  sand  and  clay. 
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which  cover  all  the  underlying  rocks,  and  no  exposures  are  seen  on  its 
west  side  until  the  railway  line  near  Lake  St.  Joseph  is  reached. 

Division  III. 

In  the  bed  of  the  river,  for  three  miles  above  the  Cambro-Silurian  Jacques  Car 
contact,  an  almost  continuous  exposure  occurs,  but  as  the  strike  is 
southerly  and  consequently  at  an  acute  angle  to  the  course  of  the  river, 
only  a  small  cross  section  is  afforded.  The  rocks  are  all  a  dark  grey 
hornblende-mica-gneiss,  varying  in  texture  from  fine  to  medium-coarse 
grained.  Some  of  the  bands  are  rich  in  dark  red  garnet.  Numerous 
large  veins  of  pegmatite  cross  the  rock.  Some  of  them  carry  small 
quantities  of  hjematite. 

Rocks  similar  to  these  are  seen  along  the  shores  of  Lake  St.  Joseph  Lake  St. 
and  are  evidently  their  northern  extension.  On  the  hills  north  of  the  Joseph, 
railway  track,  between  Lake  St.  Joseph  and  Ste.  Catherine  stations, 
they  are  associated  with  thin  bands  of  alternate  pink  and  grey  mica- 
gneiss.  The  bands  are  all  highly  contorted  on  the  strike,  and  in  places 
shattered  into  angular  blocks,  the  joints  being  filled  with  pegmatite. 

Division  IV. 

These  rocks  are  followed  to  the  eastward  by  fine  and  medium¬ 
grained  red  gneiss,  with  fine-grained  red  and  grey,  nari’ow  banded 
gneiss  ;  the  former  being  seen  at  the  falls  of  the  Jacques  Cartier,  one  mile  Jacques  Car 
and  a  half  above  Ste.  Catherine  church,  where  the  rock  is  contorted 
along  the  strike  and  dip,  which  latter  changes  from  15°  to  45°. 

Midway  on  the  road  between  Ste.  Catherine  and  St.  Gabriel  stations, 
on  the  north  side  of  the  railway,  outcrops  of  fine-grained  grey  and 
pink  gneiss  occur.  Exposures  of  similar  rocks  are  seen  on  the  road 
following  the  Riviere  aux  Pins  from  Lake  St.  Joseph,  and  in  a  small 
cutting  on  the  railway,  where  the  red  variety  predominates. 

To  the  south  of  the  Jacques  Cartier  River,  these  rocks,  associated 
with  a  few  bands  of  coarser  texture,  and  penetrated  by  large  pegmatite 
veins,  outcrop  along  the  road  running  south  from  Ste.  Catherine 
church  and  for  one  mile  on  the  road  between  the  fourth  and  fifth 
'  ranges  of  Fossambault. 

One  of  the  bands  along  this  road  is  very  felspathic  and  weathers 
white  on  the  surface,  forming  a  pleasing  setting  to  the  quantities 
of  small  light  pink  garnets  it  contains.  At  the  railway  bridge  over 
the  J acques  Cartier  River  at  St.  Gabriel,  the  rock  is  slightly  coarser 
and  contains  some  hornblende  with  the  mica;  while  one  mile  south  of 


18  L 


GEOLOGICAL  SURVEY  OF  CANADA. 


Bonhomme 

Mountain. 


Basic  granite 


Extent  of 
area. 


the  bridge,  on  the  road  along  the  east  side  of  the  river,  a  quarry  of 
red  medium  to  coarse-grained  syenitic  gneiss  has  been  worked  and 
the  stone  taken  out  used  for  bridge  piers  for  the  railway. 

As  far  south  as  the  third  range  of  Fossambault,  the  general  strike 
is  about  S.  10°^y.,  but  on  crossing  the  west  end  of  the  Bonhomme 
Mountain  it  bends  around  to  the  west  with  a  general  direction  of 
S.  65°  W.,  and  holds  this  course  until  the  gneiss  passes  under  the 
Cambro-Silurian  rocks. 

On  the  south  side  of  the  Bonhomme  Mountain,  in  the  Pointe  aux 
Trembles  spur,  after  the  change  in  the  direction  of  the  strike  above 
noted,  a  number  of  bands  of  dark  grey  mica-gneiss  appear  with  an 
ao-rrreo-ate  breadth  of  2,000  yards.  These  rocks  are  associated  with 
narrow  bands  of  pink  gneiss,  generally  coarse  in  texture. 

There  are  no  exposures  of  gneiss  on  the  south  and  east  sides  of  the 
Bonhomme  Mountain,  and  the  next  section  across  the  strike  to  the 
eastward  is  seen,  to  the  north,  on  the  road  from  Yalcartier  bridge,  up 
the  west  side  of  the  Jacques  Cartier  River,  and  thence  over  the 
mountain  to  the  RiviMe  aux  Pins.  Here,  for  a  distance  of  four  miles, 
an  almost  continuous  exposure  is  seen,  the  rocks  being  hne  banded  red 
and  light  grey,  fine-grained  orthoclase-mica-gneiss,  with  more  or  less 
quartz,  often  holding  lenticular  segregations  of  mica-schist,  and  inter- 
foliated  with  a  few  narrow  bands  of  coarser  grained  pink  mica-gneiss. 
The  general  strike  is  S.  15°  E. 

Division  V. 

Along  the  road,  on  the  east  side  of  the  Jacques  Cartier  River,  where 
the  road  bends  north  behind  Yalcartier  village,  similar  rocks  outci’op 
on  a  small  hill,  and  again  where  the  road  crosses  the  St.  Ignace  line, 
they  are  found  in  contact  with  a  dark  brownish-green  compact  basic 
rock.  This  rock,  examined  microscopically  by  Mr.  Perrier*,  is  found  to 
be  a  hornblende  granitic  gneiss,  made  up  chiefly  of  orthoclase,  quartz, 
plagioclase,  hornblende,  a  rhombic  pyroxene  and  biotite,  with 
magnetite,  zircon,  apatite  and  pleonaste.  It  owes  its  brownish-green 
colour  to  the  decomposition  of  the  pyroxene,  and  shows  that  it  has 
been  subject  to  great  pressure.  It  occurs  in  the  field  as  a  triangular 
mass,  extending  like  a  wedge  from  the  northern  limit  of  the  map,  south¬ 
ward  on  the  east  side  of  the  Jacques  Cartier  River,  and  terminating 
in  a  point  about  two  miles  north-east  of  Yalcartier  village.  In  jdaces 
it  shows  distinct  lines  of  foliation,  probably  caused  by  pressure,  while 
in  other  parts  it  has  a  granitic  structure,  and  appears  to  have  been  a 
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basic  granite  irrupted  along  a  line  of  weakness  between  the  fine¬ 
grained,  fine-banded,  grey  and  pink  gneisses  to  the  westward,  and  the 
coarse-grained  augen-gneiss  on  the  other  side.  Similar  rocks  in  similar 
positions  are  met  with  in  the  counti'y  immediately  north  of  the  area  other  areas  of 
under  consideration,  and  as  far  as  seen,  this  basic  granite  always,  when  siuhlar  rock, 
present,  comes  in  between  the  fine-grained  gneiss  and  the  coarse 
granitic  augen-gneiss. 

In  the  present  case  the  crushing  of  the  rock  has  not  been  accounted 
for,  but  must  have  taken  place,  subsequent  to  the  injection  of  the  mass 
and  may  be  due  to  the  great  pressure  acting  on  the  mass  during  and 
after  the  period  of  solidification,  as  the  rock  does  not  seem  to  have 
been  erupted,  but  rather  forced  into  place  or  irrupted  far  below  the 
surface.  Along  the  contact  with  the  fine  banded  schists  portions  of 
these  rocks  appear  to  have  been  broken  off  and  partly  floated  into  the 
granite,  causing  them  to  look  as  if  interfoliated.  The  contact  with  the 
augen-gneiss  is  concealed,  and  consequently  the  relation  between  the 
rocks  on  that  side  are  unknown. 

Division  VI. 

Following  this  wedge  mass  of  granite,  as  before  stated,  comes  a  mass  of 
augen-gneiss.  This  rock  varies  in  colour  from  dark  red  through  dark 
yellow  to  pink  and  grey,  the  colour  depending  on  that  of  the  orthoclase  Augen-gneiss 
which  forms  the  greater  part  of  the  mass.  On  the  surface  this  rock 
is  generally  greatly  decomposed,  and  then  is  of  a  yellow  colour.  There 
is  nearly  always  evidence  of  structure,  the  large  orthoclase  crystals 
being  arranged  with  their  longer  axis  in  parallel  lines,  which  cor¬ 
respond  to  the  lines  of  foliation,  although  in  some  places  no  such 
lines  of  foliation  appear,  and  the  rock  then  has  a  true  granitic  struc-  struc 

ture.  This  rock  and  the  other  similar  masses  appear  to  be  of  the  ture. 
same  origin,  and  are  likely  the  lowest  members  of  the  Archiean  com¬ 
plex  met  with  in  this  region,  as  from  the  limited  study  made  of  them, 
they  now  appear  as  bosses,  around  and  over  which  the  fine-banded 
gneisses  have  been  laid  down,  while  their  structure  is  such  as  would  lead 
to  the  belief  that  they  are  of  igneous  origin,  and  were  formed  at  a 
considerable  depth  below  the  surface,  by  a  slow  cooling  of  the  magma 
probably  subsequent  to  the  deposition  of  the  fine  grained  fine-banded 
gneisses  which  have  the  appearance  of  clastic  rocks,  although  their 
high  state  of  crystallization  leaves  little  or  no  trace  of  such  origin. 

The  structure  shown  by  these  rocks  can  be  accounted  for  wholly  by 
pressure,  and  is  not  due  to  anything  like  stratification.  The  rock 
macroscopically  consists  largely  of  orthoclase,  generally  arranged  in 
lines  of  crystals,  greatly  rounded  and  lenticular  in  shape,  around  these 
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masses  of  orthoclase  continuous  bands  of  mica,  and  at  times  horn¬ 
blende,  fold.  Quartz  is  also  always  present,  but  seldom  abundantly. 

This  mass  of  rock  is  seen  on  each  side  of  the  Jacques  Cartier 
Eiver,  in  the  seventh  range  of  Stoneham,  near  the  limit  of  the  map, 
where  the  strike  of  the  foliation  is  directly  south.  They  aie  seen 
again  on  the  road  from  the  river  to  Stoneham  village  in  the  sixth, 
fifth  and  fourth  ranges,  and  from  there  pass  southward,  crossing  the 
road  between  Valcartier  and  Lorette  at  the  bridge  o\er  the  Iselson 
River,  and  then  form  the  high  isolated  hill  east  of  \  alcartier  station. 
Farther  southward  along  the  strike  they  are  covered  by  thick  deposits 
of  drift,  to  where  they  pass  under  the  Cambro-Silurian  shales  near  St. 
Ambroise. 

Division  VII. 

Proceeding  eastward  across  the  strike,  the  next  six  miles  is  occupied 
by  fine-banded  pink  and  grey  mica-gneisses,  which  appear  to  occupy  a 
trough  between  the  last  boss  of  augen-gneiss  and  a  similar  boss  to  the 
eastward. 

Interbanded  with  these  fine-grained  rocks  are  thin  layers  having  a 
coarser  texture,  and  also  bands  in  which  black  hornblende  replaces 
the  mica,  but  these  are  few  and  relatively  insignificant.  Many  of  the 
grey  and  pink  bands  hold  quantities  of  small  dark  red  garnets. 

These  rocks  are  seen  along  the  road  from  Stoneham  in  the  first,, 
second  and  third  ranges  ;  also  along  the  road  through  Tewkesbury, 
where  they  are  three  miles  wide.  Southward  from  Stoneham  they 
outcrop  along  the  roads  leading  to  Lorette  and  Charlesbourg,  and 
extend  to  the  east  side  of  Lake  Beauport  with  a  breadth  of  six  miles 
which  is  maintained  until  they  pass  under  the  Cambro -Silurian  rocks 
near  Lorette  and  eastward. 

At  the  junction  of  the  road  from  Charlesbourg  with  that  following 
the  Jaune  River  to  Lake  Beauport,  is  an  exposure  of  graphic  gneiss, 
composed  of  parallel  bands  of  dark  brownish  translucent  quartz  and 
red  orthoclase.  The  quartz  is  in  the  form  of  flat  plates  varying  from 
one-eighth  to  one-third  of  an  inch  in  thickness,  no  visible  mica  or  horn¬ 
blende  is  present  and  the  rock  is  stained  dark  red  with  splotches  of 
peroxide  of  iron.  A  similar  band,  probably  a  continuation  of  the  one 
above,  is  seen  half  a  mile  in  rear  of  Lorette  village,  on  the  road  along 
the  east  line  of  St.  Ignace. 

Division  VIII. 

The  next  large  area  of  augen-gneiss  occupies  the  country  between 
these  fine-banded  gneisses  and  the  Montmorency  River,  in  the  north- 
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em  part  of  the  area.  These  rocks  are  seen  along  the  road  leading  Augen-gneis.s. 

from  Tewkesbury  to  St.  Adolphe,  after  crossing  the  east  line  of  the 

township ;  to  the  south  they  occur  on  the  lower  road  leading  from 

Lake  Beauport  to  the  Montmorency  Kiver,  and  along  the  road  up  the 

west  side  of  that  stream.  The  southern  extension  cannot  be  traced 

further  owing  to  the  deep  deposits  of  till  and  stratified  sands,  with  which 

they  are  covered  to  beyond  the  edge  of  the  Cambro-Silurian  limestones. 

Where  foliated,  these  rocks  have  a  general  strike  N.  10°  W.,  and  like 
those  previously  described  have  usually  a  rusty -yellow  colour  on  the  Rare  foliation, 
surface,  and  are  often  highly  decomposed  to  a  depth  of  three  or  four 
inches.  U nlike  the  Stoneham  area,  lines  of  foliation  from  pressure  are 
here  unfrequent,  and  the  mass  as  a  whole  resembles  a  very  coarse-grained 
granite,  in  some  parts  of  which  hornblende  takes  the  place  of  mica. 

Divisions  IX.  and  XI. 

The  Montmorency  River  appears  to  be  on  or  near  the  eastern 
boundary,  as  the  rock  in  the  bed  of  the  river  above  the  falls  is  of  the 
ordinary  fine-banded  red  and  grey  varieties,  while  on  a  traverse  line 
across  the  mountains  from  the  Montmorency  to  the  Sault  a  la  Puce 
River,  near  the  northern  limit  of  the  map,  nothing  but  angular  blocks 
of  fine-grained  yellow-weathering  hornblende-mica-gneiss  was  met  Fine  banded 
with,  before  reaching  the  anorthosite  area  on  the  latter  river.  gneiss. 

Eastward  of  the  Montmorency  River,  the  fine-banded  gneisses  again 
appear,  but  they  are  of  a  more  basic  character  than  those  previously 
described,  being  composed  chiefly  of  orthoclase,  plagioclase,  mica.  Distribution, 
ilmenite  and  quartz,  and  generally  of  a  light  grey  or  pink  colour¬ 
weathering  a  light  yellow.  Between  the  anorthosite  area  of  Chateau 
Richer  and  the  Cambro-Silurian  outcrop,  these  fine-banded  rocks  are 
again  seen,  with  a  breadth  from  one  to  three  miles  across  the  strikej 
which  is  nearly  N.  50°  E.  The  bands  furthest  from  the  anorthosite 
appear  to  hold  normal  quantities  of  quartz,  mica  and  orthoclase,  and 
closely  resemble  those  before  described  ;  but  as  the  anorthosite  is 
approached  they  are  found  to  be  interfoliated  with  darker  coloured, 
more  basic  bands,  holding  large  quantities  of  green  pyroxene.  These, 
on  further  study,  may  prove  to  be  somewhat  of  the  same  character  as 
those  of  the  crushed  granite  area  of  the  Jacques  Cartier  River. 

A  band  of  crystalline  limestone  occurs  in  these  rocks  and  extends  Crystalline 
from  the  road  in  rear  of  Chateau  Richer  to  beyond  the  road  running  luuestone. 
from  Ste.  Anne  church.  This  limestone  is  highly  crystalline  and 
generally  flesh-red  in  colour,  but  varies  through  pink  to  greenish-white 
with  frequent  grains  and  masses  of  dark  green  pyroxene  scattered 
through  it, 
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Between  the  limestone  and  the  anorthosite  the  gneiss  becomes  more 
R-nd  moi’e  basic  as  the  latter  is  approached,  until  near  the  contact  it  is 
a  mica-diorite-gneiss  composed  almost  wholly  of  plagioclase.  The  bisi¬ 
licates  originally  present  have  been  so  decomposed  that  it  is  impossible 
to  state  what  they  were.  A  small  amount  of  biotite  remains,  with 
large  proportions  of  ilmenite.*  From  the  character  of  this  rock,  it  is 
difficult  to  define  the  exact  junction  of  the  anorthosite,  as  there 
appears  to  have  been  some  action  subsequent  to  the  injection  of  the 
anorthosite,  by  means  of  which  much  basic  felspar  and  iron  materials 
were  removed  from  the  igneous  rocks  and  transferred  to  the  surround- 
ing  gneisses  rendering  them  closely  similar  in  composition.  In  places 
along  the  contact  these  gneisses  have  a  cataclastic  structure,  probably 
produced  by  the  pressure  due  to  the  injection  of  the  anorthosite  mass, 
but  this  structure  is  not  constant,  as  other  specimens  fail  to  show  evi¬ 
dence  of  such  crushing,  and  in  these  cases  the  anorthosite  would  appear 
to  have  eaten  away  and  replaced  the  surrounding  rocks,  which  would 
account  for  the  want  of  any  marked  division  between  the  two  series. 

Division  X. 

The  anorthosite  mass  extends  from  about  two  miles  from  the  Mont¬ 
morency  River  eastward,  roughly  parallel  to  the  shore  line  of  the  St. 
Lawrence,  and  is  crossed  by  the  road  in  rear  of  Chateau  Richer  two 
miles  inland.  Its  southern  boundary  appears  to  closely  follow  the 
strike  of  the  enclosing  gneisses,  which  is  nearly  K  50°  E.  It  is  seen 
at  about  the  same  distance  from  the  St.  Lawrence  on  the  road  back 
from  Ste.  Anne  where  it  passes  behind  Mount  Ste.  Anne  and  leaves 
the  map.  The  breadth  of  the  area  is  nearly  two  miles  on  the  road  up 
the  north-east  branch  of  the  Sault  a  la  Puce  River  and  is  somewhat 
greater  on  the  road  up  the  north-west  bi’anch,  while  to  the  eastward 
it  does  not  exceed  that  breadth  within  the  limits  of  the  map.  These 
boundaries  are  only  approximate,  as  the  greater  part  of  the  area  is 
covered  with  a  thick  forest,  which  renders  the  tracing  of  the  boundaries 
difficult  and  uncertain.  The  greater  part  of  the  rocks  is  made  up  of 
a  fine  granular  greyish-green  to  greenish-purple  triclinic  felspar,  holding 
cleavable  masses  of  reddish- purple  felspar,  the  cleavage  faces  varying 
from  one-tenth  of  an  inch  to  several  inches  in  diameter. 

Hypersthene  and  ilmenite  are  common  constituents  of  the  rock,  and 
occur  in  flattened  irregular  masses,  generally  arranged  in  a  more  or  less 
banded  structure,  which  corresponds  with  the  direction  of  the  foliation 


*  See  Microscopic  Examinations  by  Mr.  Terrier.  Appendix. 
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of  the  surrounding  gneisses.  These  vary  in  size  from  small  particles 
to  masses  one  inch  thick  by  several  inches  broad. 

Specimens  of  the  granular  rock  were  examined*,  and  were  found  to  Microscopic 
consist  largely  of  plagioclase  and  diallage  with  some  biotite  and 
ilmenite.  What  was  probably  originally  diallage  is  now  almost 
entirely  changed  into  serpentine,  although  here  and  there  a  minute 
unaltered  portion  may  be  detected,  and  much  of  the  material  shows 
good  crystal  outlines.  Some  biotite  is  present  associated  with  the 
serpentinous  decomposition  product,  and  the  ilmenite  is  accompanied 
by  a  considerable  amount  of  leucoxene.  No  traces  of  hypersthene 
were  noticed  and  that  mineral  seems  to  have  been  wholly  segregated 
out  of  the  general  mass  of  the  rock  into  the  bands  and  patches  before 
mentioned. 

Dr.  T.  Sterry  Hunt  made  a  close  study  of  the  rocks  fi'om  this  locality, 
and  the  following  is  taken  from  his  report  : — f 

“  In  this  region  there  occur  several  varieties  of  the  rock,  but  the  Examination 
most  interesting  is  one  made  up  of  a  fine  granular  base,  greenish  or 
greyish-white  in  colour,  holding  masses  of  a  reddish  cleavable  felspar, 
which  are  sometimes  from  one-tenth  to  one-half  an  inch  in  diameter, 
but  often  take  the  form  of  large  imperfect  crystals,  frequently  twelve 
inches  long  and  four  or  five  inches  wide.  These  dimensions  correspond 
to  the  faces  M  and  T,  while  the  face  P,  characterized  by  its  perfect 
cleavage,  is  from  half  an  inch  to  two  inches  bi’oad.  Twin  ciystals 
sometimes  occur,  having  a  composition  parallel  to  M.  Hypersthene 
is  met  with  throughout  the  rock  in  flattened  masses,  which,  although 
variable  and  irregular  in  their  distribution,  exhibit  a  general  parallelism ; 
they  are  occasionally  four  or  five  inches  in  breadth,  by  an  inch  or  more 
in  thickness,  and  are  separated  from  the  granular  felspathic  rock  by  a 
thin  film  of  brownish-black  mica.  Titanifei’ous  iron  ore  is  also  found 
in  the  rock  in  grains  and  lenticular  masses,  occasionally  an  inch  or 
two  in  thickness  ;  these  occur  in  the  granular  base  and  generally  near 
the  hypersthene,  but  grains  of  ore  are  occasionally  found  in  the 
crystalline  felspar.  Quartz  in  small  grains  is  imbedded  in  the 
titaniferous  iron  ore,  but  was  not  observed  elsewhere  in  the  rock,  nor 
have  any  other  minerals  than  these  been  detected.  In  the  specimens 
of  the  rock  which  I  selected  on  the  spot  for  examination,  the  crystal¬ 
line  felspar  constitutes  from  one-half  to  seven-eighths,  while  the  hyper¬ 
sthene  does  not  equal  more  than  two-hundredths,  and  the  titaniferous 
iron  more  than  one-hundredth  of  the  mass.  The  amounts  of  quartz  and 
mica  are  insignificant.  In  other  portions  of  the  rock,  however,  the 


*  See  Appendix. 

t  Report  of  Progress  Geological  Survey  of  Canada,  1854,  page  375. 
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proportion  of  the  ore  may  equal  five-hundredths,  and  in  some  parts  the 
amount  of  the  hypersthene  is  nearly  as  great.'  By  the  action  of  the 
■vreather  the  surface  of  the  rock  becomes  of  a  dull  .opaque  white  ;  the 
cleavable  masses  of  felspar  are,  however,  less  affected  than  the  granular 
portion,  and  by  their  obscure  reddish  colour  are  distinctly  visible  on  the 
weathered  surfaces  ;  this  change  extends  but  a  little  distance  into  the 
rock.  The  colour  of  the  iron  ore  of  course  remains  unaltered,  but  the 
dark  bi’own  hypersthene  becomes  lighter,  and  inchnes  to  pinchbeck 
brown.  This  felspar  is  triclinic  in  cleavage  ;  the  angle  of  P  ;  M  = 

80  30  ;  cleavage  with  P,  perfect ;  with  the  other  planes  distinct ;  P 
is  often  delicately  striated,  and  sometimes  curved;  hardness,  6'0  ;  and 
density,  2 ‘667  to  2'674.  Lustre  vitreous,  sometimes  pearly  on  P  ; 
colour  flesh-red  passing  into  reddish,  greenish  and  greyish-brown  ;  the 
surfaces  are  sometimes  clouded  with  these  different  tints,  but  the  red 
predominates.  The  following  analyses  are  made  of  three  different 
specimens,  which  were  carefully  selected,  pulverized,  and  then  dried  at 
212  F.  The  earthy  ingredients  were  determined  after  fusion  with 
carbonate  of  soda,  and  the  alkalies  by  the  method  of  Dr.  J.  Lawrence 
Smith,  which  consists  in  igniting  for  thirty  minutes  the  finely  levigated 
mineral  with  five  or  six  parts  of  carbonate  of  lime,  and  three-fourths 
its  own  weight  of  sal-ammoniac.  The  agglutinated  mass  slakes  by  the 
action  of  water,  and  yields  to  that  liquid  its  alkalies  in  the  form  of 
chlorides,  mixed  with  chloride  of  calcium.  A  second  ignition  of  the  ^ 
undissolved  residue  with  two-thirds  of  the  first  amount  of  sal-ammoniac, 
ensures  the  separation  of  the  last  portions  of  alkali.  These  pi’ocesses 


-dopted  in  all  the  analyses  of 

felspars  here 

gh 

^en  : 

— 

I. 

II. 

III. 

Silica . 

59 '55 

59 

•85 

59 

00 

o 

Alumina . 

..  25-62 

25 

■  55 

25 

•39 

Peroxide  of  iron . 

•  75 

'  65 

•60 

Lime . 

7-73 

6- 

■94 

7 

•78 

Magnesia . 

.  .  Traces. 

11 

■11 

Potash . 

•96 

•96 

1 

o 

o 

Soda  . . . 

5-09 

5' 

■09 

5 

•14 

Loss  by  ignition . 

•  45 

30 

■00 

100-15 

99- 

45 

99  ■ 

■82 

“  In  a  fourth  specimen  the  quantity  of  lime  was  found  equal  to 
7 ‘8  9  per  cent.  The  composition  of  this  felspar  is  very  nearly  that  of 
andesine,  which  according  to  Abich,  consists  of  silica,  59 ’60;  alumina, 
24T8;  peroxide  of  iron,  1-58;  lime,  5'77  ;  magnesia,  1-08;  potash, 
1'08;  soda,  6-53,  99'92.  The  greenish  base  of  this  rock  is  in  general 


tow.]  PORTNEUF,  QUEBEC  AND  MONTMORENCY  COUNTIES. 


25  L 


finely  granular,  and  strongly  coherent ;  the  grains  possess  the  cleavage, 
lustre  and  hardness  of  felspar,  and  the  density  of  carefully  chosen 
fragments,  was  from  2-665  to  2-668.  The  greenish  white  of  the  powder 
is  changed  to  fawn  colour  by  ignition.  When  pulverized  and  digested 
with  acetic  acid,  the  mineral  loses  two  or  three  thousandths  of  carbonate 
of  lime,  with  traces  of  magnesia,  alumina  and  oxide  of  iron.  A  portion 
which  had  been  thus  treated  and  carefully  dried,  gave  the  following 


results 

IV. 

Silica .  58-50 

Alumina .  25-80 

Peroxide  of  iron .  1  -  00 

Lime .  8  •  06 

Magnesia .  0  •  20 

Potash .  1-16 

Soda .  5-4.5 

Loss  by  ignition . .  0 ' 40 


100-57 

“It  is  therefore  a  felspar,  difiering  but  little  from  the  crystalline 
andesine  in  its  composition. 

“  The  hypersthene  occurs  in  foliated  masses  with  curved  surfaces. 
Besides  the  basal  cleavage  thus  exhibited,  it  cleaves  readily  with  the 
sides  and  longer  diagonal  of  an  oblique  prism  of  87°.  The  hardness  of 
the  mineral  is  6-0,  and  its  density  from  3-409  to  3-417.  Lustre 
vitreous,  submetallic  ;  colour  blackish-brown,  in  thin  laminie  yellowish- 
brown  ;  streak  and  powder  ash-grey,  the  powder  turning  reddish-grey 
on  ignition.  Sub-translucent,  brittle ;  fracture,  uneven.  The  frag¬ 
ments  which  had  served  to  determine  the  density,  still  contained  be¬ 
tween  their  laminie  flakes  of  felspathic  matter,  which  were  as  far  as 
possible  removed  in  breaking  up  the  hypersthene  for  analysis.  The 
results  of  two  analyses  by  fusion  with  carbonate  of  soda  were  as 
follows  : —  / 


V. 

VI. 

Silica . 

51-35 

Alumina . 

3-70 

Peroxide  of  iron . 

.  20-20 

20-56 

Lime . 

1-68 

Magnesia . .  . 

22-59 

Manganese . 

traces. 

Loss  on  ignition . 

9 

.  0-20 

0-10 

99-66 

99-98 
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“It  is  almost  identical  in  composition  with  the  hypersthene  from 
Labrador,  analysed  by  Damour. 

“  The  accompanying  ilmenite  was  more  or  less  interpenetrated  with 
felspar  and  quartz,  which  could  not  easily  be  separated.  Its  hardness 
was  6'0  and  the  density  of  selected  fragments  from  4'65  to  4’68. 
Colour  and  streak  iron-black ;  lustre  sub-metallic ;  not  attracted  by 
the  magnet.  When  decomposed  by  fusion  with  bisulphate  of  potash  it 


gave 

VII. 

Titanic  acid .  39’86 

Peroxide  of  iron .  56  ■  64 

Magnesia .  1-44 

Insoluble,  quartz,  (kc .  4  ■  90 


102-84 

“  A  large  portion  of  the  iron  is  to  be  regarded  as  existing  in  the  form 
of  protoxide. 

“  Another  variety  of  felspar  rock  from  Chateau  Richer  is  pale 
greenish  or  bluish-grey,  with  occasional  reddish  grains,  and  is  finely 
granular.  The  lustre  is  vitreous  upon  the  cleavages  but  waxy  else¬ 
where.  The  only  foreign  mineral  in  the  rock  was  brownish-black  mica 
in  small  scattered  patches.  The  density  of  the  greenish-grey  portion 
was  2-681,  and  its  analysis  gave  as  follows  : — 


VIII. 

Silica .  55-80 

Alumina .  26-90 

Peroxide  of  iron .  153 

Lime .  9-01 

Magnesia . -27 

Potash  .  -86 

Soda .  4-77 

Loss  on  ignition .  -45 


99-59 


To  this  last  variety  belong  the  specimens  cut  for  microscopic  exami¬ 
nation. 


CAMBRO-SILURIAN. 

Resting  immediately  on  the  Archaean  rocks  in  the  southern  portion 
of  the  area  under  consideration  are  beds  of  Trenton  limestone  and 
Utica  shale,  without  the  intervention  of  the  older  Cambro-Silurian  and 
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Cambrian  beds  met  with  farther  to  the  westward,  or  of  the  rocks  of  Absence  of 
Quebec  City,  which,  in  part  at  least  on  paheontological  evidence,  sifu'ifn 
alone  are  by  some  supposed  to  be  below  the  Trenton.  The  absence  Cambrian 
of  these  formations  is  probably  due  to  the  deposition  of  the  Tren¬ 
ton  and  Utica  in  deeper  water  at  a  higher  relative  level  than  the 
earlier  formations,  causing  an  overlap  of  deposition  which  brings  the 
newer  rocks  in  direct  contact  with  the  gneisses  on  which  they,  of 
course,  rest  unconformably.  The  Quebec  and  Levis  rocks,  from  their 
lithological  character,  appear  to  have  been  deposited  in  shallow  muddy 
water  with  the  Archiean  area  at  a  considerably  higher  level  than  during 
Trenton  time.  Their  fossils  also  show,  from  their  diminutive  size,  that 
the  water  inhabited  by  them  was  probably  very  cold,  so  that  at  the 
time  of  deposition  of  these  rocks,  there  was  an  elevation  of  the  Archsean 
mass  with  cold  water  about  the  foot  of  its  eastern  face,  conditions 
favourable  to  a  period  of  glaciation.  The  surface  of  the  Archa?an  rocks  Rounded  sur- 

11  I'll  11  11- 

on  which  these  newer  beds  were  laid  down  had  a  rounded  undulating  chaan  rocks, 
form  closely  resembling  the  present  exposed  surface.  The  amount  of 
denudation  subsequent  to  the  time  of  deposition  of  the  Trenton  does 
not  seem  to  have  been  very  great  in  depth  on  gneisses,  as  the  portions 
overlaid  by  the  Trenton  have  almost  exactly  the  same  appearance  as 
those  exposed  during  the  last  glacial  period.  The  gneisses  when  the 
limestone  is  removed,  present  fresh  surfaces  and  are  not  decomposed  or 
disintegrated  to  any  appreciable  depth,  showing  that  at  the  time  of 
deposition  of  the  Trenton  rocks,  either  no  decomposition  of  the  gneisses 
due  to  subaerial  decay  had  taken  place,  or  else  the  decayed  parts  had 
been  removed  to  a  great  extent,  either  by  water  currents  or  ice  action. 

Contacts  between  the  Trenton  and  the  gneisses  showing  these  char-  Contacts  be- 
acters  are  seen  at  Deschambault  Station,  on  the  J acques  Cartier  River  and^Arctfsan^ 
immediately  above  the  Canadian  Pacific  railway  bridge,  at  Jeune 
Lorette  along  the  foot  of  the  Archiean  hills,  above  the  falls  of  the 
Montmorency,  and  along  the  Sault  a  la  Puce  and  Ste.  Anne  de  Beaupre 
rivers. 

The  Trenton  limestones  appear  to  have  been  laid  down  at  the  close 
of  a  period  of  subsidence  accompanied  by  an  amelioration  of  climate, 
as  its  fossils  are  normal  in  size  and  indicate  wai’mer  water,  but  the  find¬ 
ing  of  a  rounded  mass  of  dark  red  mica  gneiss  imbedded  in  the  limestone  Boulder  in 
strata  some  ten  feet  above  the  base  of  the  terrane  appears  to  point  to  haiestone. 
floating  ice  at  that  time.  The  above  gneiss  mass  is  six  feet  long,  four 
feet  wide  and  four  feet  thick,  and  has  been  estimated  eight  tons  in 
weight.  It  can  be  seen  in  the  position  above  described  on  the  west 
bank  of  the  Jacques  Cartier  River,  fifty  yards  above  the  Canadian  Paci¬ 
fic  railway  bridge,  and  near  the  present  northern  limit  of  the  Trenton, 
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but  as  the  country  to  the  north  is  almost  flat  for  some  miles,  the  lime¬ 
stones  probably  extended  to  the  base  of  the  Archaean  hills,  and  have  since 
been  lai’gely  denuded  away.  If  such  is  the  case,  the  presence  of  this 
large  foreign  mass  cannot  be  accounted  for  except  that  it  was  dropped 
there  from  floating  ice,  as  no  ordinary  ocean  or  river  current  could  carry 
such  a  large  block  and  deposit  it  in  its  present  position. 

In  various  places  at  the  contact  of  the  Trenton  with  the  Archaean 
beds  or  patches  of  a  calcareous  sand  rock  are  seen  resting  in  the  hol¬ 
lows  of  the  Archaean  surface.  These  patches  vary  from  a  few  inches 
to  several  feet  in  thickness,  and  appear  to  be  formed  from  detrital 
material  collected  in  the  hollows  by  water  or  ice  action  previous  to  the 
deposition  of  the  limestones,  and  subsequently  cemented  by  calcareous 
infiltrations. 

This  sand  rock  was  formerly  taken  to  represent  the  Potsdam  sand¬ 
stones,  but  more  detailed  examination  shows  it  to  be  of  local  develop¬ 
ment,  while  the  upper  portions  hold  fragmental  Trenton  fossils. 
Patches  of  this  rock  are  seen  on  the  Jacques  Cartier  River,  at  Lorette 
on  the  road  where  it  rises  to  that  village,  at  the  falls  of  the  Mont¬ 
morency,  and  on  the  Ste.  Anne  de  Montmorency  River.  Beyond  the 
limits  of  the  present  report,  they  are  met  with  on  the  St.  Maurice 
River,  where  a  thickness  of  fifty  feet  is  seen,  and  thence  westward  are 
frequently  met  with  where  the  Trenton  comes  in  contact  with  the 
Archaean  in  eastern  Ontario,  and  also  to  the  east  at  Bay  St.  Paul  and 
Murray  Bay. 


Disturbance  aud  Faulting. 

As  is  well  known  a  great  folding,  breaking,  and  faulting  of  the 
Cambrian  and  Cambro-Silurian  rocks  of  eastern  Quebec,  in  common 
with  the  other  coast  rocks  of  eastern  America,  occurred  in  post- 
Silurian  time,  and  was  occasioned  by  some  great  tangential  pressure, 
which  in  the  area  under  consideration  acted  at  right  angles  to  the 
Archiean  mass  and  consequently  from  a  south-south-east  direction. 

This  force  in  the  more  disturbed  region  twisted  the  strata  into  great 
overfolds  and  in  many  places  by  a  series  of  upthrow  faults  brought 
older  strata  to  positions  seemingly  above  newer,  and  all  having  been 
subject  to  subsequent  great  denudation  their  relative  age  can  only  be 
accurately  determined  by  careful  palieontological  work  along  with  that 
of  the  stratigraphy. 

The  region  embraced  in  this  report  being  near  the  western  limit  of 
the  action  of  this  tangential  thrust,  affords  an  interesting  field  to 
study  the  difference  of  intensity  of  disturbance  caused  by  it.  Towards 
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the  western  limit  of  the  map,  about  the  valley  of  the  Ste.  Anne  de  la 
Perade  River,  the  Cambro-Silurian  rocks  rest  comparatively  undis¬ 
turbed  upon  the  gneisses.  Proceeding  eastward,  evidence  of  disturbance  Vaviatihnjra 
is  seen  in  the  beds  being  thrown  into  low  anticlines  with  the  angle  of  pj.ggsm.e. 
inclination  greater  to  the  south-east,  in  the  direction  of  the  thrust  than 
on  the  opposite  side,  while  farther  eastward  the  anticlines  are  sharper 
and  overturn  dips  appear,  followed  by  prevailing  overturns,  accom¬ 
panied  by  upthrow  faults,  where  in  the  eastern  half  of  the  map  the 
tangential  thrust  appears  to  have  reached  a  maximum.  In  this  part 
the  stratigraphy  is  further  complicated  by  what  appears  to  be  a  series 
of  downthrow  faults  along  the  face  of  the  solid  Archiean  mass,  and 
formed  subsequent  to  the  period  of  maximum  thrust,  when  owing  to 
relief  from  pressure,  lines  of  weakness  appear  to  have  been  developed 
between  the  immovable  gneisses  and  the  crushed  limestones  and 
shales.  The  spurs  of  gneiss  projecting  southward  from  the  main  mass 
which  have  been  before  referred  to,  were  important  factors  in  the 
deformation  of  the  overlying  limestones  and  shales,  as  it  was  against 
and  over  these  spurs  that  the  tangential  thrust  forced  the  newer  rocks 
and  formed  an  anticline  on  each.  These  anticlines  are  sharp  towards 
the  south-east  with  low  flowing  dips  in  the  opposite  direction,  and 
show  that  the  gneisses  acted  as  a  buttress  and  relieved  the  newer 
rocks  on  the  west  side  from  the  full  effect  of  the  thrust,  while  on  the 
other  side  the  limestones  and  shales  were  squeezed  up,  and  over  these 
immovable  barriers  at  times  with  breaks  in  the  strata  caused  by 
upthrust  faults. 

Passing  from  west  to  east  the  first  anticline  is  that  over  the  Des-  Desch^mbault 
chambault  spur.  Here  the  Trenton  limestones  fold  with  flowing  dips  of 
3°  to  5°  towards  the  west,  where  they  pass  into  the  low  domes  of 
the  Ste.  Anne  valley.  On  the  south-east  side  the  dip  is  shaiper 
(23°),  and  the  rock  is  slightly  broken  on  the  crest  of  the  anti¬ 
cline’  but  no  evidence  of  faulting  of  the  limestones  or  shales  is 
appa’rent  on  the  next  anticline,  that  over  the  weakly  developed  Jacques 
Cartier  spur,  where  the  rocks  are  in  positions  corresponding  with 
the  Deschambault  anticline  ;  the  south-east  dips  being  sharper  than 
the  north-west  ones.  Evidence  of  slight  faulting  in  the  shales  is  seen  .Jacques  Car- 
along  the  Jacques  Cartier  River  on  the  east  side  of  the  spur,  the 
greatest  fault  being  in  the  river  bed,  near  the  mill,  on  the  small  stream 
which  falls  into  the  river  on  the  west  side  some  two  miles  above  its 
mouth. 

At  the  Pointe  aux  Trembles  spur,  the  limestones  on  the  west  side  ‘aux^^ 

dip  away  at  low  angles  until  they  pass  under  the  shales.  On  the  crest  ^idine. 
of  the  anticline  they  are  considerably  crumpled  and  bent  into  small 
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sharp  folds,  the  folding  increasing  as  the  east  side  is  approached  and 
slickensided  faces  give  evidence  of  faulting  among  the  beds  of  limestone, 
culminating  in  a  heavy  overthrust  fault  at  the  junction  of  the  limestones 
with  the  overlying  shales.  Here  the  shales  are  shoved  over  the  lime¬ 
stone,  so  that  they  are  found  in  contact  with  the  gneisses  along  the 
south-east  slope  of  Bonhomme  Mountain  to  one  mile  beyond  St.  Am- 
broise  station,  where  the  limestone  again  intervenes,  and  the  over¬ 
thrust  fault  apparently  dies  out,  the  rocks  being  again  partly  pro¬ 
tected  by  the  gneiss  spur  of  Montmorency,  which  probably  extends 
westward  beneath  the  limestone  to  near  Beauport  village,  and  forms  the 
high  ground,  along  the  edge  of  which  the  Montmorency  road  passes. 
Southward  from  Lorette  towai’ds  St.  Foy,  the  Loraine  shales  first  form 
a  low  syncline  and  anticline,  followed  by  a  sharper  syncline  and  anti¬ 
cline,  and  then  a  syncline  with  overturn  dips  on  its  south  side,  which 
brings  the  greyish  Loraine  shales  in  contact  with  the  red  and  green 
shales  of  the  Sillery  on  the  hillsides,  about  200  yards  north  of  Ste. 
Foy  church. 

This  contact  of  the  Loraine  and  Sillery  shales  is  brought  about  by 
an  upthrust  fault  by  which  all  the  measures  between  the  Lower  Cam¬ 
brian  and  Loraine  have  been  thrown  up,  and  subsequently  denuded 
away,  leaving  the  Sillery  rocks  in  a  position  apparently  conformably 
above  the  Loraine. 

This  fault,  as  pointed  out  by  Dr.  Selwyn,*  is  met  with  on  the  north 
side  of  the  Island  of  Orleans  where  it  separates  the  Levis  and  Sillery 
rocks.  From  there  it  passes  westward  in  the  bed  of  the  St.  Lawrence  a 
short  distance  in  front  of  the  city  of  Quebec,  and  reaches  the  north 
shoie  at  M  olfe  s  Cove,  about  one  mile  north  of  Boint  Pizeau,  whence  it 
crosses  to  Ste.  Foy  as  above  described,  and  here  turning  south-west 
comes  out  again  on  the  north  shore  two  miles  above  Cap  Rouge, 
where  it  crosses  to  the  south  shore  and  is  seen  in  the  cliffs  two  miles 
south  of  the  mouth  of  the  River  Rouet,  and  not  far  from  St.  Nicholas 
church.  Thence  it  extends  south-west  in  the  direction  of  LakeChamplain 
to  Missisquoi  Bay.f 

A  section  southward  from  Charlesbourg,  passing  through  Quebec 
near  the  Martello  towers  on  the  Plains  of  Abraham,  shows  the  thick¬ 
ness  of  the  Trenton  limestone  between  the  gneiss  and  the  Utica  black 
shales  to  be  much  greater  than  at  Lorette.  The  limestone  is  seen  alon<^ 
the  Lake  Beauport  road  for  seven  hundred  yards  behind  Charlesbourg 
church,  which  is  situated  near  the  summit  of  the  limestones.  The 
limit  between  the  Trenton  and  Utica  cannot  be  closely  defined  here  as 

*  Report  of  Progress,  1869. 

t  See  R.  W.  Ells,  Annual  Report,  1887-88,  p.  45  k. 
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the  limestones  gradually  become  stratified  with  shale  bed.s,  which  in¬ 
crease  in  thickness  until  shale  predominates  over  limestone,  and  the 
latter  finally  dies  out  in  a  few  thin  beds  well  up  in  the  shale  series. 

To  the  north  of  Charlesbourg  church,  on  the  Archajan  plateau,  the 
limestone  is  almost  undisturbed  and  dips  towards  the  south  at  angles 
of  3°  to  5‘,  but  as  the  edge  of  the  hill  is  approached  the  dips  become  Change  of  dip. 
greater,  and  immediately  behind  the  church  the  angle  is  38°.  Seven 
hundred  yards  south  of  the  church  and  near  the  bottom  of  the  hill, 
close  to  the  junction  of  the  black  and  upper  grey  shales,  the  beds  are 
disturbed  with  dips  varying  from  43°  to  80°,  with  an  average  of  50°. 

This  variation  in  dip  points  to  some  small  unseen  fault,  perhaps  a  con¬ 
tinuation  of  the  Montmorency  downthrow  fault,  mentioned  later  on. 

From  the  foot  of  the  Charlesbourg  hill  to  beyond  the  St.  Charles 
River,  the  ground  is  almost  flat,  and  no  rock  exposures  are  seen, 
but  as  exposures  of  greyish-green  arenaceous  shales,  holding  Loraine 
fossils,  are  met  with  on  either  side  of  the  river,  it  may  safely  be  taken 
that  they  occupy  the  interval  between  the  foot  of  Charlesbourg  hill  and 
the  north  escarpment  of  the  city,  where  they  are  again  seen  in  contact  Contact  of 
with  the  Quebec  city  rocks.  Near  this  contact  both  formations  are 
broken  and  crumpled,  evidence  of  a  fault  along  the  bedding  plane,  rocks, 
which  brings  the  beds  of  Quebec  rocks  into  a  position  apparently 
conformably  above  the  shales,  but  the  fossils  from  the  former  are 
held  by  Mr.  Ami  to  indicate  a  position  below  the  Trenton=i=,  while 
the  underlying  grey  shales  are  undoubtedly  at  the  summit  of  the 
Trenton  group,  their  contact  north  of  the  city  must  be  an  upthrust 
fault  which  has  lifted  out  the  intermediate  strata. 

This  fault  is  apparently  a  branch  of  the  great  Champlain  fault.  It  Direction  of 
seems  to  leave  the  latter  a  short  distance  east  of  the  road  running  north 
from  Ste.  Foy  church  and,  passing  eastward  along  the  face  of  the  north¬ 
ern  escarpment  of  the  city,  runs  under  the  St.  Lawrence.  According 
to  Dr.  Ells,  the  same  or  a  similar  fault  separates  the  Loraine  from  the 
Quebec  city  rocks,  on  the  north  side  of  the  Island  of  Orleans,  one  mile 
and  a  half  from  its  west  end  ;  a  short  distance  beyond,  it  again  joins 
the  main  fault  between  the  Sillery  and  Loraine  rocks.f 

On  the  Montmorency  spur  of  the  Archaean  rocks,  and  its  apparent  Montmorency, 
extension  to  the  back  of  Beauport  church,  the  limestones  rest  almost 
horizontally  and  undisturbed  with  dips  varying  from  3°  to  5°  towards 
the  south. 


*Prof.  Lapworth,  Trans.  Royal  Soc.  of  Canada,  1886,  also  Annual  Report,  1887-88^ 
p.  46-48  K.,  H.  M.  Ami,  Bulletin  Geo.  Soc.  of  Am.,  vol.  2. 

fAnnual  Report,  1887-88,  p.  71  k. 
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On  the  eastern  flank  of  the  spur,  folding  and  faulting  of  the  shales 
have  taken  place,  as  on  that  face  of  the  other  anticlines.  Added  to 
these  disturbances  of  the  strata,  downthrow  faults  now  farther  com¬ 
plicate  the  stratigraphy.  The  section  along  the  Montmorency  River 
shows  the  limestones  resting  on  the  gneiss  above  the  fall  to  be  almost 
undisturbed,  with  patches  of  the  arkose  sandrock  in  hollows  of 
the  srneiss  between  the  latter  and  the  limestone.  The  fossils  in 

o 

the  limestones  show  that  they  belong  to  the  lowest  beds  of  the 
Trenton,  and  are  overlain  by  newer  beds  as  the  stream  is  ascended. 
Near  the  brink  of  the  cliflf  at  the  fall,  the  beds  curve  over  the  edge, 
while  on  the  west  side  of  the  river  they  are  traversed  by  small  crest 
faults.  To  the  west  of  the  fall  along  the  lower  face  of  the  cliff,  patches 
of  the  arkose  sandrock  are  seen,  while  on  the  face  of  the  cliff  only  a 
thin  band  of  limestone  lies  between  the  gneiss  and  the  Utica  shales. 
The  patches  of  sandrock  on  the  face  of  the  cliff  must  have  been 
placed  there  during  the  period  of  pressure  and  folding,  when  the 
Trenton  must  have  been  bent  out  of  the  horizontal  and  flattened 
ao-ainst  the  almost  vertical  cliff,  with  the  sandrock  below  it ;  and 
this  is  now  the  only  record  of  such  a  folded  and  vertical  position 
of  these  strata  against  the  cliff,  the  rest  of  the  beds  having  been  let 
down  by  a  subsequent  downthrow  fault  along  the  line  of  weakness 
between  the  immovable  gneiss  and  the  compressed  limestones  and 
shales.  This  slip  must  have  occurred  on  the  relief  from  the  great 
thrust  pressure  which  folded  up  the  rocks.  The  throw  of  the  fault  is 
not  less  than  500  feet ;  the  difference  of  level  between  the  top  and 
bottom  of  the  fall  is  250  feet,  and  at  least  a  like  thickness  can  be 
allowed  here  for  the  limestone  between  the  top  and  bottom  of  the 
Trenton.  Between  the  foot  of  the  fall  and  the  mouth  of  the  river  are 
indications  of  another  downthrow  fault  in  the  Utica  shales,  which 
gives  a  repetition  of  the  beds  of  that  formation. 

To  the  westward  of  the  fall  the  course  of  the  downthrow  is  easily 
traced  to  near  Beauport  church,  as  it  runs  parallel  to  and  at  a  short 
distance  from  the  main  road  from  Beauport  to  Montmorency  ;  for  the 
greater  part  of  this  distance  the  road  passes  over  bare  ledges  of  flat 
limestone,  while  close  to  it,  on  the  south  side,  the  shales  are  seen  tilted 
up  at  a  high  angle. 

West  of  Beauport  the  ground  is  flat  and  drift-covered,  conceal¬ 
ing  any  evidence  of  the  south-west  extension  of  the  Montmorency 
fault.  Near  this  point  the  flat-lying  Trenton  limestones  are  cut 
ofl'  and  thrown  to  the  north,  by  a  transverse  dislocation,  together 
with  the  overlying  shales.  At  Parent’s  quarry  a  quarter  of  a  milo 
from  the  mouth  of  the  Beauport  River  there  is  a  very 
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apparent  dislocation  of  the  limestones ;  the  shales  as  they  continue  to 
the  westward  maintain  a  high  angle  of  dip  on  the  west  side  of  the  dis¬ 
location,  a  new  condition,  not  apparently  caused  by  the  thrust  action 
but  by  a  transverse  downthrow  fault. 

To  the  eastward  of  Montmorency  it  is  very  difficult  to  trace  the  Eastward 
limits  of  the  downthi’ow  fault,  as  the  beds  are  here  folded  up  and  morency 
faulted  by  the  thrust,  rendering  it  impossible  to  tell,  from  the  denuded 
patches  near  the  contact  with  the  gneiss,  whether  the  beds  have  been 
shoved  up  or  let  down. 

The  thin  tilted  beds  of  limestone  arid  overlying  shale  cross  the  main 
road  half  a  mile  beyond  the  Montmorency  bridge,  immediately  to  the 
north  of  which  the  gneiss  rises  from  beneath  them.  The  limestone  out¬ 
crop  between  the  gneiss  and  shales  is  very  narrow  and  the  dips  are 
.  high  until  the  Chateau  Richer  spur  is  approached,  where  on  the  protect-  ChAteau 
ed  west  side  and  top  of  the  anticline  the  dips  are  lower,  and  the 
limestone  outcrop  broader.  On  the  south-east  side  of  the  spur  the 
rocks  are  in  a  condition  similar  to  those  at  Montmorency,  having  first 
been  folded  up  and  then  let  down  by  a  fault,  so  that  at  the  fall  of  the 
Sault  a  la  Puce  River,  where  the  water  drops  sixty  feet  over  the  face 
of  the  gneiss,  above  the  fall  are  beds  of  limestone  and  sandrock  patches^ 
while  below  are  seen  the  arenaceous  shales  of  the  Loraine.  These 
shales  continue  in  contact  with  the  gneiss  for  two  miles  to  the 
north-eastward,  when  the  fault  apparently  dies  out,  and  a  thin  strip  of 
Trenton  is  interposed  and  continued  to  the  River  a  la  Rose. 

The  dip  is  at  a  high  angle,  but  diminishes  as  the  Ste.  Anne  spur  is  Ste.  Anne 
approached  where  the  limestone  again  spreads  out  over  the  top  of  the 
anticline. 

On  the  south-east  side  at  the  foot  of  the  lowest  cascade  of  the  Ste- 
Anne  River  the  limestones  are  seen  to  dip  south  at  angles  varying  from 
30°  to  70°  and  are  followed  conformably  by  black  Utica  and  grey 
shales. 

The  Trenton  and  Utica  are  also  seen  on  the  east  side  of  this  anticline 
along  the  road  from  St.  Joachim  to  Bay  St.  Paul,  and  on  the  Friponne 
River  where  it  descends  from  the  gneiss,  in  both  localities  the  limestone 
resting  on  the  gneiss  dips  nearly  south,  at  an  angle  of  30°. 

Distribution  of  the  Trenton. 

Westward  of  the  Deschambault  anticline  to  the  limits  of  the  sheet,  West  of 
is  a  large  development  of  limestone.  On  the  Ste.  Anne  de  la  Perade  De^schambault 
River  they  are  first  seen  at  the  Three  Rapids,  half  a  mile  in  a  straight 
line  south  from  the  last  exposure  of  gneiss,  the  intermediate  rocks 
being  covered  by  stratified  clays.  The  dip  is  S.  80°  W.  <7°,  and  the 
beds  have  a  transverse  measurement  of  650  yards,  giving  a  thickness 
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of  250  feet.  The  beds  here  are  thin  ;  the  lower  ones  hold  considerable 
quantities  of  cherty  nodules,  with  an  occasional  band  of  the  same 
mineral,  and  also  some  small  crystals  of  blende. 

The  fossils  also  are  silicified  and  weather  out  in  a  beautiful  manner  , 
the  following  fossils  found  here  place  the  beds  in  the  Trenton : 

Pmsopora  lycoperdon,  Yanuxem. 

Lingula,  sp. 

Orthis  testudinaria,  Dalman. 

Leptcena  sericea,  Sowerby.  ^ 

StTopliomena  alternata,  Conrad. 

Rhynchonella  increbescens,  Hall. 

Flatystrophia  hiforata,  var.  lynx,  Eichwald. 

Orthoceras,  sp. 

Three  miles  further  down  stream  and  one  mile  and  a  half  from  the 
gneiss,  similar  limestone,  with  silicified  fossils,  is  seen  at  the  Cascailes, 
and  from  there  past  the  village  of  St.  Alban  to  beyond  the  limit  of 
the  map,  the  river  passes  through  a  narrow  gorge  in  the  limestone,  with 
vertical  walls  from  twenty  to  sixty  feet  high.  The  limestone  is  only 
disturbed  by  low  undulations,  and  the  entire  section  exposed  does  not 
exceed  300  feet.  Among  the  fossils  collected  at  and  below  St.  Alban 
bridge  are:  Stictopora  acuta.  Hall;  Prasopora  lycoperdon,  Van- 
uxem  ;  Lingida  quadrata,  I  Eichwald ;  Orthis  pectinella,  Conrad  , 
Strophomena  cdternata,  Conrad ;  Cyrtodonta  cep)halus,  Asaphus  platy- 
cephcdus,  Stokes. 

From  the  Ste.  Anne  River  the  limestone  passes  westward  to  the 
St.  Maurice  River,  beyond  which  the  rocks  are  concealed  by  drift.  To 
the  south  and  east  of  the  Ste.  Anne,  with  the  exception  of  the  small 
triangular  area  of  Utica  shale  west  of  Grondines  Point,  the  limestones 
are  abundantly  seen  on  all  the  roads  in  the  seigniories  of  East  and 
West  Grondines,  Tesserie,  La  Chevrotiere  and  Deschambault,  coming 
out  on  the  St.  Lawrence  a  short  distance  above  the  old  windmill  at 
Pointe  a  Macon.  From  here  to  the  La  Chevrotiere  River,  a  distance 
of  four  miles,  the  coast  presents  a  naked  and  often  perpendicular  cliff 
of  limestone  in  slightly  inclined  strata,  in  some  places  ovei  100  feet 
above  the  river. 

On  all  the  roads  running  back  from  the  St.  Lawrence  in  this 
locality  the  limestone  is  constantly  seen  outcropping  from  under  a  thin 
covering  of  soil.  Further  inland,  towards  the  Ste.  Anne  River,  the 
stratified  surface  deposits  become  thicker  and  the  rock  exposures  fewer, 
but  sufficient  are  seen  to  show  that  no  shales  occur  in  this  aiea.  Along 
the  road  between  St.  Alban  and  La  Chevrotiere  station,  in  the  fouith 
range  of  La  Chevrotiere,  and  the  south  part  of  St.  Alban  parish. 


(vKOi.ociCAi.  Survey  of  Canada. 
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extensive  quarries  are  worked  where  massive  beds  of  limestone  out-  Extensive 
crop.  The  beds  are  few  in  number,  and  as  they  are  everywhere  near 
the  surface,  the  excavations  are  seldom  over  ten  feet  deep.  From  their 
position  these  beds  would  appear  to  represent  the  middle  Trenton,  and 
hold  the  following  fossils  : 

Prasopora  Jycoperdon,  Vanuxem. 

Strophomena  alternata,  Conrad. 

Orthis  testudhiaria,  Dalman. 

Anastrophia  hemiplicata,  Hall. 

Ceraurus  pleurexanthemus,  Green. 

Asaphus  j)latycephahis,  Stokes. 

From  the  mouth  of  the  La  Chevrotiere  River,  where  the  limestone 
passes  under  the  Utica  shales,  its  summit  runs  north-east  and  crosses 
the  road  and  Belisle  River  about  one  mile  from  the  St.  Lawrence,  Belisle  Kiv 
where  it  is  seen  in  an  okl  quarry  ;  the  rock  here  occurs  in  massive  beds 
and  is  of  a  dark  grey  colour,  but  the  stone  is  injured  by  thin  patches 
and  beds  of  black  bituminous  shale,  and  is  often  traversed  by  small 
cracks  filled  with  bituminous  matter.  From  here  to  the  second  range 
road  and  along  it  to  the  eastward  numerous  exposures  of  limestone  are 
seen  dipping  at  a  low  angle  towards  the  west. 

On  the  line  between  the  first  and  second  ranges,  one  quarter  of  a 
mile  to  the  west  of  the  road  which  runs  back  from  the  village  of  Des-  Descham 
chambault,  and  also  immediately  to  the  east  of  the  same  road,  just  in-  anticline, 
side  the  second  range,  the  limestone  is  seen  folding  over  the  anticline, 
and  in  both  places  dips  N.  85°  E.  <^23°-40°.  In  the  first  mentioned 
place  the  crest  of  the  anticline  is  seen,  with  a  few  cracks  and  breaks 
on  it,  while  in  the  second  the  beds  are  broken  off  against  the  gneiss, 
which  here  rises  to  a  higher  level.  These  beds  are  massive  and  granu¬ 
lar. 

On  the  east  side  of  the  Archtean  spur  the  limestone  appears  to  form 
only  a  narrow  strip  along  the  base  of  the  hill,  between  the  gneiss  and 
shale,  until  it  again  broadens  out  in  the  valley  of  the  Portneuf  River  Portneuf 
to  the  south  of  St.  Basile,  where  it  has  a  breadth  of  one  mile  between 
the  church  and  the  railway  station  ;  and  is  seen  in  the  river  vaUey,  for 
a  short  distance  on  either  side  of  the  St.  Basile  bridge,  with  a  dip  S. 

30°  E.  <2°. 

From  here  the  northern  edge  sweeps  round  through  the  parish  of 

Terrebonne,  and  comes  out  on  the  Jacques  Cartier  River  two  hundred  Jacques 

yards  above  the  Canadian  Pacific  Railway  bridge,  while  its  summit  anticline. 

passes  south  through  the  parishes  of  L’Enfant  J esus  and  Grand  Bois, 

folding  over  the  anticline  on  the  road  from  Cap  Sante  to  Ste.  Jeanne  de 

ISTeuville  near  the  line  between  D’Anteuil  and  Neuville  ;  and  from 
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there  sweeps  round  to  the  eastward,  crossing  the  J acques  Cartier  River 
half  a  mile  below  the  white  or  middle  bridge,  and  one  mile  and  a  half 
from  the  lowest  exposure  on  the  river. 

Like  the  Ste.  Anne  River  the  Jacques  Cartier  has  cut  a  deep 
gorge  in  the  limestone,  through  which  it  runs  with  a  strong  current, 
especially  in  the  lower  part  where  it  passes  around  a  narrow  neck, 
and  rushes  under  the  white  bridge  with  a  considerable  fall.  Across 
this  neck  is  a  subterranean  channel  through  which  passes  a  body  of 
water  sufficient  to  drive  a  mill  on  the  lower  side  where  it  pours  out  of 
an  opening  in  the  vertical  cliff. 

East  of  the  Jacques  Cartier  River  few  exposures  of  limestone  are 
seen,  but  its  northern  boundary  appears  to  follow  the  Archaean  outline 
along  the  north  side  of  the  road  from  Ste.  Jeanne  to  the  second  range  of 
Fossambault,  where  it  turns  south  and  bends  around  the  gneiss  at 
Pointe  aux  Trembles. 

The  summit  beds  on  leaving  the  Jacques  Cartier  cross  the  Riviere 
aux  Pommes  near  the  bridge  in  the  fourth  range,  and  then  bend  to¬ 
wards  the  south,  crossing  the  road  from  Pointe  aux  Trembles  in  the 
middle  of  the  third  range,  and  again  near  the  line  between  the  first 
and  second  ranges,  and  come  out  on  the  north  bank  of  the  St.  Law¬ 
rence,  seventy-five  chains  west  of  Pointe  aux  Trembles  wharf. 

From  here  they  occupy  the  shore  line  for  a  distance  of  140  chains, 
where,  folding  over  the  anticline,  they  again  pass  under  the  Utica 
shales.  As  before  stated  the  section  here  shows  that  the  limestone 
on  the  west  side  of  the  anticlinal  axis  is  only  slightly  disturbed  into 
long  folds  with  dips  not  exceeding  20°;  while  on  the  east  side  the  folds 
are  shorter  and  the  angles  higher,  ranging  up  to  40°.  Slickensided 
faces  are  also  common  and  the  beds  are  somewhat  broken,  with  the 
shales  thrust  over  them.  The  following  characteristic  Trenton  fossils 
from  this  locality  were  collected  principally  by  Dr.  R.  W.  Ells  and 
named  by  Mr.  H.  M.  Ami : — 

Heterocrinus  Canadensis,  Billings. 

LepUena  seHcea,  So wei’by. 

Strophomena  alternata,  Conrad. 

Strophomena  deltoidea,  Conrad. 

Anazyga  recurvirosta,  Hall. 

Anastrophia  hemiplicata,  Hall.  ^ 

Orthis  testudinaria,  Dalman. 

2Iodiolopsis,  sp. 

Dalmanites  calliceplialus  1  Green. 

Calymene  senaria,  Conrad. 

Calymene,  sp. 
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Asaphus  platycephalus,  Stokes.  (=  Isotelus  giyas,  DeKay.) 

Ceraurus  jyleurexantltemus,  Green. 

From  Pointe  aux  Trembles  to  St.  Ambroise  no  limestone  is  seen,  the 
Utica  shale  resting  directly  on  the  gneiss  along  the  south-east  flank  of 
the  Bonhomme  Mountain. 

Directly  north  of  the  road  leading  from  St.  Ambroise  station  to 
Lorette,  about  three-quarters  of  a  mile  east  of  the  station,  thin  beds  of  Lorett(;. 
black  bituminous  limestone  followed  by  grey  beds,  all  highly  slicken- 
sided,  come  in  between  the  gneiss  and  the  shale. 

The  limestone  in  this  position  is  seen  along  the  face  of  the  Archaean 
hill  to  the  south  of  the  village  of  Lorette,  where  it  conforms  in  dip 
with  the  irregular  contour  of  the  gneiss  bosses.  The  basal  beds  of 
recemented  Archaean  debris  are  only  represented  by  one  small  patch 
along  the  road  rising  to  the  village. 

At  the  falls  of  the  St.  Charles  River,  dark-coloured  limestone  is  seen  St.  Charles 
resting  directly  on  the  gneiss,  and  is  followed  by  lighter  coloured  grey 
beds,  showing  in  the  river  section  a  breadth  of  seven  hundred  yards, 
dipping  southward  at  angles  varying  from  15°  to  30°,  and  giving  a 
thickness  of  six  hundred  feet,  when  they  pass  under  the  shales. 

The  following  is  a  list  of  fossils  from  the  limestones  at  the  falls  of 
the  St.  Charles  River,  collected  by  Dr.  Ells,  L’Abbe  Laflamme,  and 
Messrs.  Giroux  and  Ami,  and  determined  by  the  last-named  gentle¬ 
man  ; — 

Stictopora  acuta,  Hall. 

Batostoma  Ottawaense,  Foord. 

Prasopora  lycoperdon,  Vanuxem.  =P.  Selwyni,  Nicholson. 

Discna  Pelopea,  Billings. 

Linigula  Philomela,  Billings. 

Leptcena  sericea,  Sowerby. 

Strophomena  alternata,  Conrad. 

Ortliis  testudinaria,  Dalman. 
do  sp.  indet. 
do  sp.  nov.  (?) 

Anastrophia  hemiplieata.  Hall. 

Bucania  punctifrons,  Emmons. 

Bellerophon  hilohatus,  Sowerby. 

Conularia  Trentonensis,  Hall. 

Theca,  nov.  sp. 

Ctenodonta  dubia,  Billings. 

Pterinea  Trentonensis,  Emmons. 

Amhonycia  orbicularis,  Emmons,  or  n.  sp. 

Trochoceras  Halli,  Foord.  Lituites  undatus,  Emmons. 
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Endoceras  froteiforme,  Hall. 

Primitia  Logani,  Jones. 

A'parchites  mundulus,  Jones. 

Primitia  mundula,  J. 

do  do  var.  incisa,  Jones. 

Beyrichia  q^iadrifida,  Jones. 

Isochilina  Whiteavesii,  Jones. 
do  Ainii,  Jones. 

Le-perditia  (.?)  obscura,  Jones. 

Polycope,  sp. 

Ceraurus  pleurexanthemus,  Green. 

Calymene  senaria,  -Conrad. 

Encrinurus  vigilans,  Hall. 

Dahnanites  callicephalus,  Green. 

Trinucleus  concentricus,  Eatm. 

Asaphus  pjlatycejA talus,  Stokes. 

Elcenus  Milleri,  Billings. 

Lichas,  sp. 

On  the  Biviei’e  des  Mares  the  summit  of  the  limestone  passes  just 
south  of  the  mill  on  the  Lorette-Charlesbourg  road.  It  then  sweeps 
Charlesbourg.  round  the  escarpment  to  Charlesbourg,  where  it  is  seen  in  several 
small  quarries  opened  for  road  metal,  the  stone  being  divided  into 
small  beds  by  partings  of  shale,  and  holding  considerable  quantities  of 
bituminous  matter  in  cracks  and  partings  in  the  beds,  which  render  it 
inferior  as  a  building  stone. 

Passing  immediately  north  of  the  Charlesbourg  church,  the  summit 
continues  eastward  to  the  Bourg  Boyal  I’oad,  where  it  bends  towards 
the  south  as  it  rises  to  the  Montmorency  anticline  and  crosses  the 
Beauport.  Quebec  and  Beauport  road  a  little  west  of  Beauport  River.  Near  here 
is  Parent’s  tjuarry,  in  the  limestone  beds  which  are  extensively  worked 
for  building  stone.  An  evident  dislocation  of  the  beds  occurs  here  as 
the  dip  changes  from  S.  30°  W.<28°  on  the  west  side  of  the  quarry  to 
N.  67°  W.<^6°  on  the  east. 

From  a  collection  of  fossils  made  at  this  locality  by  Mr.  D.  N. 
Saint-Cyr,  in  1888,  the  following  have  been  determined  by  Mr.  Ami  : 

Prasopora  lycoperdon,  Vanuxem. 

AmpAexopora  discoidea,  James. 

Lingidct  obtusa,  Hall. 

Stropliomena  deltoideo,  Conrad. 

Anastrophia  liemiplicata.  Hall. 

Conularia  Trentonensis,  Hall. 

Orthoceras,  n.  sp. 
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Asaphus  platycephahis,  Stokes. 

Calymene  senaria,  Conrad. 

Ceraurus  pleurexanthemus,  Green. 

As  before  stated,  from  Beauport  to  the  Montmorency  River,  the 
summit  of  the  limestone  is  immediately  south  of  the  main  road,  where 
the  tilted  beds  of  shale  are  seen  overlying  it  and  are  brought  into 
position  by  the  downthrow  fault. 

From  the  St.  Charles  River  the  northern  limit  of  the  limestone 
coincides  with  the  base  of  the  Archrean  hills  extending  north-east,  and 
on  the  L’Epiphanie  road  shows  a  breadth  of  one  mile  and  a-half.  On 
the  Charlesbourg  and  Lake  Beauport  road;  the  northern  limit  is  one 
mile  from  the  summit  of  the  terrane  ;  and,  unlike  in  most  places, 
presents  an  escarpment  on  the  north  side,  with  a  considerable  interval 
of  lower  level  country  between  it  and  the  next  Archisan  rise. 

At  Templeman’s  quarry,  situated  to  the  east  of  Lake  Beauport  Templeman" 
road,  near  the  edge  of  the  escarpment,  the  limestone  is  in  thin  beds 
interstratitied  with  a  considerable  number  of  thin  bituminous  shale 
beds.  The  fossils  from  this  quarry,  collected  by  Messrs.  Ami  and 
Giroux,  represent  the  following  species  : — 

Pachydictya  acuta,  Hall. 

Ptilodictya  falciformis,  Nicholson. 

Prasopora  lycoperdon,  Vanuxem. 

Crania,  sp.  (parasite  on  a  large  orthocerite). 

Schizocrania  or  Discina,  sp. 

Lingiola  reciniformis.  Hall. 

Leptccna  sericea,  Sowerby. 

Stropomena  alternata,  Conrad. 

Orthis  testudinaria,  Dalman. 

Alurcliisonia  gracilis. 

Endoceras  proteiforme.  Hall. 

Calymene  senaria,  Conrad. 

Along  the  Bourg  Royal  road  the  breadth  is  about  one  mile  and  a 
quarter  from  tHfe  shales  to  the  gneiss,  the  latter  contact  being  covered 
with  drift. 

The  road  running  back  from  Beauport  passes  for  three  miles  ovei 
almost  horizontal  ledges  of  limestone  with  a  small  dip  towards  the  Leaupoit. 
south  ;  to  the  eastward  as  far  as  the  Montmorency  River  outcrops  of 
limestone  are  very  numerous,  especially  along  the  road  from  Charles¬ 
bourg  to  Laval,  where  a  lime  kiln  and  quarry  seem  to  be  a  necessary 
part  of  the  equipment  of  every  farm. 

Above  the  falls  of  the  Montmorency  River  flat  beds  of  limestone, 
form  the  bottom  and  sides  of  a  gorge  through  which  the  river  rapidly 
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flows  for  two  miles.  These  beds  extend  eastward  a  short  distance 
until  they  are  cut  off  by  the  Arch;van  spur  and  the  downthrow  fault. 

The  position  and  relation  of  the  limestone  and  other  strata  at  and 
below  the  Falls  of  Montmorency  have  been  previously  described,  and 
it  only  remains  to  add  a  list  of  fossils  collected  from  the  limestones  in 
this  vicinity,  these  collections  were  made  by  Dr.  Ells  and  Messrs.  Ami 
and  Giroux,  and  have  been  determined  by  Mr.  Ami. 

From  the  left  bank  of  the  river,  near  the  bridge  above  the  Falls,  the 
following  come  : — 

Stictopora  acuta,  Hall. 

Prasopora  lycoperdon,  Vanuxem. 

SolenojMra  compacta,  Billings. 

Lingxdaacurta,  Hall. 

Strophomena  alternata,  Coni’ad. 

Leptcena  sericea,  Sowerby. 

Orthis  testudinaria,  Dahnan. 

Orthis  pectinella,  Conrad. 

Anazyga  recurvvisrostra,  Hall. 

Zygospiira  modesta,  Say. 

Conularia  Trentonensis,  Hall. 

Bucania  punctifrons,  Emmons. 

Bellerophon  hilobatus,  Sowerby. 

Murchisonia  gracilis,  Hall. 

Murchisonia  perangulata.  Hall. 

Orthoceras  laqucatum.  Hall. 

Vanuxemia,  sp. 

Harj)es,  sp. 

Encrinurus  viyilans.  Hall. 

Asaphus  platyceqAialus,  Stokes. 

C eraurus  pleurexaiithemus.  Green. 

Illaenus  Milleri,  Billings. 

Thin  bedded  bituminous  limestone  on  the  property  of  Mr.  Hall  to 
the  West  of  the  Falls  gives  the -following  species  : — 

Sponge-like  organisms. 

Lingida,  sp.  indst. 

Orthis  testudinaria,  Dalman. 

Strophomena  alternata,  Conrad. 

Strophomena  ?  sp. 

Comilaria,  sp.  indst. 

Trinucleus  concentricus,  Eaton. 

Along  the  brook,  on  the  east  side  of  the  gorge  at  the  foot  of  the  Falls, 
the  following  fossils  were  collected  from  beds  of  light  grey-weathering. 
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impure  bituniinous  limestones  and  overlying  black  bituminous  shale, 
on  the  south  side  of  the  fault.  The  fossils  from  the  lowest  beds  are 
marked  thus  (*) ; 

*  llyalostelia,  sp. 

Diplograptus,  sp. 

Clim  acograpt  us. 

Retesgrajdus  eucharis,  Hall. 

Orthograptus  quadrimucronatus. 

*  Glyptocrinus  glyptocystites,  sp. 

Lingxda  curta,  Hall. 

LeptohoJus  insignis,  Hall. 

*  LepUma  sericea,  Sowerby. 

*  Strophomena,  sp. 

*  Orthis  testudinaria,  Dalman. 

Serjrulites  disvoLutus,  Billings. 

*  Primitia,  sp. 

*  Calymene  senaria,  Conrad. 

*  lUaenus,  sp. 

Triarthurus,  Green. 

The  distribution  of  the  Trenton  limestone  to  the  east  of  Montmorency 
has  already  been  referred  to,  in  conjunction  with  the  faulting,  and  it 
only  remains  to  say  that  where  the  limestone  folds  over  the  Chateau 
Richer  anticline,  extensive  quarries  are  worked,  and  excellent  building- 
stone  is  produced. 

Loraine. 

Immediately  overlying  the  Trenton  limestones  are  beds  of  black 
bituminous  shale.  These  in  most  places  pass  imperceptibly  upwards  into 
an  arenaceous  friable  grey-green  shale.  The  black  shales,  from  their 
fossils,  are  undoubtedly  Utica  shales,  while  the  latter  I’epresent  the  Hud-  -[Jtica  shale, 
son  River  rocks.  From  the  difficulty  found  in  defining  their  exact  line  of 
junction  in  many  of  the  sections  it  has  been  deemed  advisable  to  unite 
them  under  the  name  of  Loraine,  especially  as  the  black  shales  nearly 
everywhere  form  only  a  thin  band,  seldom  exceeding  one  hundred  feet 
in  thickness  and  consequently  impossible  to  map  on  the  scale  of  the 
present  sheet.  These  shales  are  fii’st  met  with  in  a  small  triangular 
area,  to  the  west  of  the  limestones  of  the  Deschambault  anticline, 
where  a  few  exposures  are  seen  on  the  low  points  west  of  Pointe  a  Pointe  a 
Matron  on  the  St.  Lawrence ;  and  they  occupy  the  low  ground  south  of 
the  limestone  to  the  Ste.  Anne  River. 

On  the  east  side  of  the  anticline,  the  shales  are  first  seen  on  the 
river  front  a  short  distance  east  of  tlie  mouth  of  the  La  Ohevrotiere 
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River,  and  from  there  occupy  the  north  shore  of  the  St.  Lawrence  until 
again  displaced  by  the  limestones  of  Pointe  aux  Trembles.  From  Des- 
chambault  to  within  two  miles  of  Cap  Sante  the  shore  line  is  low  with 
a  few  exposures  of  shale  resting  almost  horizontally.  Below  this  the 
grey  shales  form  a  bold  cliff  as  far  as  the  mouth  of  the  Jacques  Cartier 
River.  Rising  from  below  these  shales  at  a  low  angle,  are  thin  beds  of  a 
greenish  argillaceous  limestone  about  twenty  feet  thick.  The  limestone 
is  seen  along  the  base  of  the  cliff  until  it  crosses  the  anticline  and 
again  passes  below  the  shore  line,  about  half  way  between  Cap  Sante 
wharf,  and  the  Jacques  Cai’tier  River.  Above  the  main  band  of  lime¬ 
stone  and  included  in  the  grey  shales  ai’e  some  half  dozen  thin  beds  of 
similar  stone,  which  serve  admirably  for  window-sills,  hearths,  etc. 
These  limestones  appear  to  have  been  considerably  jointed,  the  planes 
of  division  running  in  three  principal  directions.  On  the  east  side  of 
the  anticline  the  limestones  are  somewhat  folded  and  dip  at  a  higher 
angle  than  to  the  west  where  the  angle  is  not  above  2°  or  3°. 

Back  from  the  St.  Lawrence  the  shales  are  seen  resting  on  the  lime¬ 
stone  at  the  first  rise  near  the  Belisle  River,  and  from  there  appear  to 
occupy  the  low  ground  between  the  St.  Lawrence  and  the  first  step  to 
the  Portneuf  River,  where  they  come  out  in  its  bed  about  one  mile 
from  its  mouth,  and  again  on  the  road  near  St.  Basile  station. 

From  here  they  sweep  southward  over  the  Jacques  Cartier  anti¬ 
cline,  and  are  seen  along  the  lower  three  miles  of  the  roads  leading 
from  Ste.  Jeanne  de  Neuville  to  Cap  Sante. 

The  valley  of  the  Jacques  Cartier  River,  below  whei’e  the  summit  of 
the  Trenton  passes  under  the  shales,  affords  a  good  section  of  the 
shales,  as  the  river  descends  rapidly  in  a  narrow  channel  between 
almost  vertical  walls  of  shale  from  fifty  to  one  hundred  feet  high. 
Along  this  section  of  eight  miles,  the  shales  are  generally  seen  in  long- 
low  undulations,  but  in  a  few  instances  they  are  tilted  up  and  appear 
to  be  faulted ;  one  marked  fault  is  seen  where  a  small  brook  falls  in 
from  the  west  bank  near  the  east  line  of  Jacques  Cartier  seigniory. 
Owing  to  the  precipitous  sides  of  the  valley,  and  almost  continuous 
rapids  of  the  river,  no  detailed  examination  can  be  made  in  this  valley. 

In  the  shore  section  of  the  St.  Lawrence,  east  of  the  J acques  Cartier 
River,  the  black  and  grey  shales  form  the  bold  vertical  cliff  of  L’Ecu¬ 
reuil,  until  they  give  place  to  the  limestones  of  Pointe  aux  Trembles. 
Throughout  this  distance  the  beds  are  arranged  in  a  series  of  long  low 
anticlines  and  synclines,  with  dips  never  exceeding  8°,  and  showing 
only  slight  local  twistings  of  the  strata.  Interbedded  with  the  shales 
are  a  few  thin  bands  of  bituminous  limestone,  which  well  mark  the 
undulations  on  the  clifi*  face. 
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Inland  the  beds  are  more  contorted  in  places  and  have  higher  dips. 

Numerous  exposures  are  seen  along  the  river  road,  on  that  of  the 
second  range,  and  along  the  road  leading  to  the  white  bridge  over  the 
Jacques  Cartier  River.  These  exposures  show  the  northern  limits  of 
the  shales  to  extend  from  the  J acques  Cartier  eastward  through  the 
front  of  the  fourth  range,  to  the  road  running  back  from  Pointe  aux  West 
Trembles,  which  it  crosses  three  miles  and  a  half  from  the  St.  Law-  Xi.p„ihles 
rence,  and  then  sweeps  round  recrossing  the  road  at  the  second  range  anticline, 
line  and  comes  out  on  the  St.  Lawrence,  seventy-five  chains  west  of 
Pointe  aux  Trembles  wharf. 

As  before  stated,  on  the  east  side  of  the  Pointe  aux  Trembles  anti- 
dine  the  shales  have  been  thrust  over  the  limestone,  and  are  found  in  Trembles 
contact  with  the  gneiss  on  the  east  flank  of  the  Bonhomme  Mountain,  aatichne. 
they  rest  on  the  gneiss  at  angles  approaching  the  vertical  and  give 
evidence  of  overturn  dips  near  the  contact  in  the  third  range  of  Des 
Maures. 

On  the  shore,  near  the  contact  with  the  limestone  east  of  Pointe  aux 
Trembles,  the  following  fossils  were  collected  by  Dr.  Ells  and  others  ; 

Diplogrcqjtus,  sp. 

Orthograptus  quadrimucronatus,  Hall. 

Cliinacograptus,  sp. 

Leptoholus  insignis,  Hall. 

Triarthrus  Becki,  Green. 

Along  the  St.  Lawrence  the  shales  are  seen  on  the  low  points,  and  -TuncdonjLh 
in  the  cliff,  from  the  fault  below  Pointe  aux  Trembles,  to  where  they  ^ouge. 
are  cut  off  by  the  Champlain  fault  above  Cap  Rouge.  As  the  contact 
with  the  Sillery  rocks  is  approached,  the  Loraine  shales  are  found  to  be 
broken  and  contorted  both  in  dip  and  strike,  evidence  of  the  disturb¬ 
ing  action  of  the  great  upthrust  fault. 

In  this  shore  section  the  clips  vary  from  15°  to  75°,  and  are  generally 
towards  the  south-east. 

Inland,  on  the  roads  throughout  the  southern  portions  of  the  Inland, 
seigniories  of  Des  Maures,  Gaudville  and  St.  Gabriel,  exposures  of  shale 
are  frequently  seen  overlaid  by  a  stiff  clay  soil,  largely  formed  from 
the  disintegration  of  the  shales.  In  these  exposures  the  strike, 

N.  30°  E.,  is  very  uniform,  with  the  dip  at  high  angles  generally  to 
the  southward,  but  some  to  the  northward  of  the  vertical,  giving  evi¬ 
dence  of  sharp  folding,  and  probable  repetition  of  the  beds  in  the 
section  from  the  gneiss  to  the  Cambrian  rocks. 

Eastward  from  St.  Ambroise,  where  the  limestone  again  comes  St.  Ambroise, 
in  between  the  shales  and  the  gneiss,  black  shales  follow  the  face  of  the 
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Charlesbourg 


Beauport 


Mont¬ 

morency. 


limestone  plateau  and  are  seen  along  the  St.  Charles  and  Des  Mares 
rivers,  the  quick  change  in  dip  from  nearly  horizontal  on  the  plateau 
to  angles  of  upwards  of  40°  on  its  sides,  is  the  only  evidence  here  of 
any  fault  action. 

A-long  the  road  from  Lorette  to  Charlesbourg  Climacograptus,  sp., 
Orthograptus  quadrimucronatus,  Hall,  and  Leptoholus  insignis,  Hall, 
are  common  in  the  black  bituminous  shales.  About  one  hundred  yards 
south  of  the  Chaidesbourg  church,  along  the  main  road  from  Quebec, 
Mr.  Ami  collected  the  following  species  : — 

Climacograptus. 

Orthograptus  quadrimucronatus,  Hall. 

Leptograptxis  flaccidus,  Hall. 

Leptoholus  insignis,  Hall. 

Strophomena,  sp. 

Bellerophon  hilobatus,  Sowerby. 

Leperditia,  sp. 

Triarthrus  Becki,  Green. 

Skirting  the  face  of  the  hill  the  shales  cross  the  Charlesbourg  road  j 
where  the  lower  beds  are  interstra tided  with  several  thin  bands  of 
bituminous  limestone.  East  of  this  they  soon  bend  to  the  southward, 
on  the  west  line  of  the  Seigniory  of  Beauport,  crossing  the  Quebec  and 
Beauport  road,  a  short  distance  west  of  the  river,  and  here  restino' 
apparently  unconformably  on  the  limestone  along  the  western  extension 
of  the  Montmorency  fault.  In  the  black  bituminous  shales  overlying 
the  limestone  at  Parent’s  quarry,  the  following  fossils  were  collected 
by  Mr.  St.  Cyr  ; 

Schizocrania filosa.  Hall. 

Leqhcena  sericea,  Sowerby. 

Lyrodesma  jndchellum,  Emmons.  ** 

Endoceras  proteiforme.  Hall. 

Asajdms  Canadensis,  Chapman.  =:(^.  latimarginatus.  Hall.) 

Diplograptus,  sp. 

Erom  Beauport  to  Montmorency  Falls  the  shales  occupy  the  hillside 
and  low  ground  south  of  the  main  road,  resting  on  the  flank  of  the 
limestone  plateau.  Below  the  falls  and  between  them  and  the  mouth 
of  the  river,  Mr.  Ami  has  collected  the  fossils  below,  from  the  black 
and  grey  shales  which  there  conformably  overlie  the  upper  Trenton 
beds  tilted  up  at  the  base  of  the  cliff : 

Climacograptus,  sp. 

Orthograptus  quadrimucronatus.  Hall. 

Leptoholus  insignis.  Hall. 
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Endoceras  proteiforyne,  Hall. 

Triartkrus  Becki,  Gi’een. 

Serpidites,  sp. 

The  southern  limit  of  these  rocks  in  the  vicinity  of  Quebec,  and 
their  relations  to  the  Quebec  City  and  Sillery  rocks,  have  been  referred 
to  previously  when  tracing  out  the  course  of  the  faults  that 
separate  them.  To  the  eastward  of  the  Montmorency  River,  as  before 
stated,  the  shales  are  seen  along  the  shore,  and  occupy  the  lower 
interval  between  it  and  the  gneiss,  except  where  the  limestone  inter¬ 
venes  on  the  crests  and  western  sides  of  the  anticlines. 

Along  the  Ste.  Anne  de  Montmorency  River  an  excellent  section  of  Ste.  Anne  de 
°  T  ,  ,  .  ,  1  1  •  11  1  Montmorency 

the  black  bituminous  Utica  shales,  with  the  overlying  grey  shales  and  River. 

sandstones,  is  seen  extending  from  the  foot  of  the  lower  fall,  which  is 

caused  by  tilted  up  beds  of  limestone,  on  which  the  shales  rest.  The 

section  extends  down  'stream  to  the  junction  of  its  tributary,  the 

River  a  la  Rose.  This  section,  carefully  measured  by  Sir  Wm.  Logan, 

and  published  in  the  Report  of  1852-53,  and  in  “  The  Geology  of 

Canada,”  1863,  is  as  follows,  in  ascending  order  ; 

Ft. 


(1)  Black,  brittle,  bituminous  shale,  with  Lingula  and  Graptolithus  19 
Black,  brittle,  bituminous  shale,  with  two  bands  of  yellow 

weathering  limestone,  black  within .  8 

Black,  brittle,  bituminous  shale .  23 

Black,  brittle,  bituminous  shale,  breaking  into  small  fragments 
in  consequence  of  a  cleavage  independent  of  the  bedding. .  .  11 

Black,  brittle,  bituminous  shale,  with  Grrqytolithus .  245 

Grey,  hard  sandstone,  interstratihed  with  bands  of  black  shale  5 
Black,  brittle,  bituminous  shale,  interstratihed  with  beds  of 
sandstone .  7 
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(2)  Light  grey,  yellow  weathering  sandstone,  with  black  argilla¬ 
ceous  nodules  at  the  top ;  in  some  parts  the  sandstone  beds 
hold  fossils,  which  are  obscure,  but  appear  to  be  Orthis 


testudinaria  and  Leptcena  sericea .  10 

Concealed .  13 

Black,  brittle,  bituminous  shale .  6 

Dark  grey  argillo-arenaceous  shale .  51 

Dark  grey  argillo-arenaceous  shale .  192 

Dark  grey  argillo-arenaceous  shale,  with  thin  beds  of  sand¬ 
stone  .  8 
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Section  of 
shales. 


Ft. 

Light  grey  sandstone  in  a  massive  bed,  weathering  greenish 
in  the  air,  and  reddish  in  the  water  ;  two  bands  of  conglom¬ 
erate  occur  in  the  middle,  holding  pebbles  of  limestone  and 
quartz ;  some  parts  appear  to  weather  faster  than  others  in 

bands  conformable  to  the  bedding .  18 

Dark  grey,  slightly  greenish  argillo-arenaceous  shales .  58 

Light  grey,  conglomerate  bed,  with  about  two  feet  of  fine¬ 
grained  sandstone  at  the  bottom  ;  the  conglomerate  parts 
hold  pebbles  of  limestone  and  quartz,  of  various  sizes  up  to 
two  inches  in  diameter,  those  of  limestone  being  in  greater 

abundance  than  the  quartz . .  .  5 

Grey  sandstone,  a  massive  bed  becoming  of  a  conglomerate 

character  in  parts .  Id 

Grey  calcareous  conglomerate,  as  before .  3 

Light  grey  sandstone,  weathering  brownish .  3 

Grey  calcareous  conglomerate,  with  soft  shaly  sandstone  as  a 

matrix .  2 

Greenish  argillo-arenaceous  shale,  striped  with  dark  grey  bands  84 
Greenish  argillo-arenaceous  shale,  striped  with  dark  grey,  and 
having  a  six-inch  band  of  hard,  light  grey,  reddish  weather¬ 
ing  sandstone  at  the  top,  and  another  at  the  bottom .  18 

Greenish  argillo-arenaceous  shale,  striped  with  dark  grey,  with 
occasional  bands  of  hard,  light  grey  sandstone,  weathering 

reddish  brown,  as  before .  125 

Greenish  argillo-arenaceous  shale,  striped  with  dark  grey,  with 

thinner  and  finer  bands  of  light  grey  sandstone .  39 

Greenish  argillo-arenaceous  shale,  with  dark  stripes,  without 
any  bands  of  sandstone .  70 
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(3)  Black,  brittle,  bituminous  shales,  weathering  reddish  and 
yellowish  brown,  and  holding  Gra-ptolitlms  ramosus  and  G. 
bicornis,  with  a  small  Orbicula  and  TriaTthrus  Becki  ....  16 

Black  bituminous  and  slightly  arenaceous  shale,  not  quite  so 
brittle  as  the  preceding,  except  in  a  few  hard  black  bands 

which  have  GraptoUthus . . 

Black  bituminous  and  slightly  arenaceous  shale,  with  two 
bands  of  the  harder,  more  brittle  and  more  bituminous 

character,  the  latter  with  graptolithihs  . 

Dark  gi’cy  bituminous  and  slightly  arenaceous  shale,  finely 
striped  with  black  lines . 
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Ft. 

Black  brittle  bituminous  shale,  weathering  a  light  or  yellowish- 
brown,  without  grit  and  holding  Graptolithis  and  0 rthoceras  i 

77 


1,114 

“  The  first  division  of  the  above  section  presents  the  lithological 
characteristics  of  the  Utica  formation,  and  the  second  those  of  part  of 
the  Hudson  River.  The  third  so  thoroughly  resembles  the  first  division 
that  it  is  very  difficult  to  distinguish  them,  particularly  as  there  is  a 
resemblance  between  the  two  in  the  few  fossils  which  are  met  with. 
An  additional  amount  of  dark  grey  bituminous  and  arenaceous  shales, 
iiiterstratified  with  occasional  light  grey,  brown-weathermg  sandstones, 
overlies  the  third  division  on  the  Ste.  Anne,  occupying  the  distance 
between  the  mouth  of  the  Riviere  a  la  Rose  and  the  St.  Lawrence. 
Geology  of  Canada,  1863,  pp.  199-200. 

SUPERFICIAL  DEPOSITS. 


The  entire  area  under  consideration  has  been  subject  to  extensive 
ice  action,  but  not  to  so  great  a  degree  as  other  parts  of  eastern 
Canada,  more  to  the  northward  and  westward.  This  lack  of  energy 
in  the  glacial  force  may  be  in  part  due  to  the  amelioration  of  climate  action, 
caused  by  the  proximity  of  the  sea,  and  in  part  to  the  limited 
extent  of  southern  incline  from  the  high  coast  range  between  the 
St.  Lawrence  valley  and  the  lower,  less  mountainous  country  of  the 
northern  interior.  This  range  of  highlands  has  to  a  considerable  ex¬ 
tent  impeded  the  movement  of  the  great  interior  ice  cap,  and  used  up 
a  great  part  of  its  energy  before  it  reached  the  St.  Lawrence  slope ;  so 
that,  although  the  entire  surface  of  the  high  region  south  of  Lake  St. 

John  appears  to  have  been  glaciated,  the  evidence  of  intense  ice 
action  is  not  so  marked  as  in  the  lower  country  to  the  north  of  that 
lake.  There  the  deeply  denuded  and  highly  grooved  surfaces  of  the 
gneiss,  show  that  an  immense  fiow  of  ice  passed  down  from  the 
interior  plateau,  in  a  remarkably  straight  course  over  all  obstr  uctions, 
in  a  direction  of  S.  5°  W.,  with  no  variation  on  either  side  exceeding 
10°. 

This  ice  flow  crossed  the  valley  of  Lake  St.  John,  at  an  elevation  of 
three  hundred  and  fifty  feet  above  the  sea,  and,  in  part,  pushed  up  ° 

over  the  higher  country  south  of  the  lake,  carrying  with  it  bouldeis 
of  Trenton  limestone,  from  deposits  in  that  basin,  to  an  elevation  of 
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eleven  hundred  feet  above  the  position  of  its  present  highest  bed  and 
to  a  distance  of  twenty  miles  from  its  present  nearest  exposure. 

It  farther  probably  passed  over  the  summit  between  the  waters  of 
the  Saguenay  and  those  of  the  St.  Lawrence,  at  a  general  elevation  of 
fifteen  hundred  feet  above  sea  level,  and  thence  descended  to  the  St. 
Lawrence. 


Lack  of 
energy  of  ice 
flow. 


Divergent 
glacial  striae. 


As  the  difference  in  elevation  between  the  valley  of  Lake  St.  John 
and  the  general  level  of  the  southern  summit  is  fully  eleven  hundred 
and  fifty  feet,  it  will  be  seen  that  an  immense  mass  of  ice  must  have 
existed  to  give  the  pressure  necessary  to  overcome  such  a  rise,  and  in 
all  probability  this  energy  was  largely  used  up  in  overcoming  this 
obstacle,  for  we  find,  from  the  glacial  striae  on  the  southern  sloped  of 
the  summir,  that  the  glacier  followed  and  had  its  direction  modified  by 
the  valleys  of  that  slope,  while  any  obstacle  of  magnitude  caused  the 
ice  stream  to  turn  from  its  direct  course,  in  marked  contrast  to  its 
action  north  of  Lake  St.  John,  where  no  obstruction  appears  to  have 
had  the  power  to  more  than  slightly  divert  it  from  a  uniform  course. 

The  area  included  in  this  report  shows  this  modified  action  ;  the 
glacial  striae  are  here  found  to  conform  in  direction  with  the  courses 
of  the  river  valleys,  and  the  slopes  of  the  higher  isolated  hills  to  the 
south.  These  striae  may  have  been  the  latest  formed,  and  may  have 
worn  away  older  sets,  which  may  have  shown  a  more  uniform  direction 
for  the  ice  flow  at  the  period  of  maximum  glacial  development  ;  evi¬ 
dence  of  more  than  one  set  of  striie  have  been  found  on  the  limestones, 
and  in  a  few  places  on  the  gneiss,  but  these  older  stria?  are  too  few, 
and  are  not  uniform  enough,  to  show  that  at  an  earlier  time  during  the 
period  of  glaciation,  any  other  motion  than  that  recorded  by  the  later 
strise  prevailed. 

The  following  list  of  strife  observed  in  this  area  shows  the  diversity 
in  direction  of  the  ice  movement,  and  nearly  all  of  them  are  parallel  to 
some  valley  or  prominent  slope,  in  the  immediate  neighbourhood  of  the 
place  where  they  were  observed. 


List  of  Glacial  Strice. 


List  of  glacial  Quebec  and  Lake  St.  J ohn  Railway,  summit  between  Black 


River  and  Lake  Simon .  S  25  E 

One-quarter  of  a  mile  east  of  last .  S  20  E 

Quebec  and  Lake  St.  J  ohn  Railway,  half  a  mile  east  of  Lake 

Simon .  g  28  E 

Quebec  and  Lake  St.  J  ohn  Railway,  one  mile  east  of  Allan’s 
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Fourth  Range  Bourg  Louis,  one  mile  east  of  Allan’s  mill. .  .  .  S  8  W  Glacial  strite. 
On  hill  near  Ry.,  three-quarters  of  a  mile  east  of  Allan’s  mill  S  55  W 
West  side  of  Noi’th  Branch  of  the  Ste.  Anne  River  on  hill, 

near  mouth  of  the  Mauvaise  River .  S  23  AV 

AVest  side  of  North  Branch  of  Ste.  Anne  River,  cn  hillside 

half  a  mile  north  of  mouth  of  Mauvaise  River .  S  23  W 

AVest  side  of  North  Branch  of  Ste.  Anne  River,  one  mile 

north  of  mouth  of  Alauvaise  River .  S  13  AV 

On  road  between  II.  and  III.  Range,  Bourg  Louis,  on  summit 

of  hills  south  of  Ste.  Anne  River .  S  55  E 

S 

On  road  of  IV.  Range,  Bourg  Louis,  rolling  country .  S  3  AV 

Quebec  and  Lake  St.  John  Railway,  near  Bourg  Louis  station .  S  18  AV 
Road  between  Fossambault  and  Bourg  Louis,  on  hillside, 

north  of  Lake  Sargent . -. .  S  33  AV 

Road  between  Fossambault  and  Bourg  Louis,  on  hill  top, 

south  of  Ste.  Anne  River .  S  25  AV 

Road  between  Fossambault  and  Bourg  Louis  on  hill  top, 

north  of  Lake  Sargent .  S  33  AV 

River  Ste.  Anne,  two  and  a  half  miles  above  Talyrade  River  S  15  AV 

River  Ste.  Anne,  at  mouth  of  Talyrade  River .  S  13  AV 

North  Branch  of  Ste.  Anne,  near  V.  Range,  Gosford .  S  5  AV 

North  Branch  of  Ste.  Anne,  at  Pointe  des  Fourches .  S  12  AV 

Ste.  Anne  River,  at  Jackson’s  fall .  S  22  AV 

Ste.  Anne  River,  at  head  of  Kelley’s  rapid .  S  35  AV 

Ste.  Anne  River,  at  foot  of  Kelley’s  rapid .  S  30  AV 

Ste.  Anne  River,  near  east  line  of  J acques  Cartier .  S  4E 

Ste.' Anne  River,  two  miles  below  Jacko  River .  S  60  E 

Road  from  St.  Basile  towards  Ford’s  mill,  one  mile  from 

St.  Basile .  S 

Road  from  St.  Basile  towards  Ford’s  mill,  two  miles  north 

of  last .  S 

Road  from  St.  Basile  towards  Ford’s  mill,  near  the  river ....  S  20  AV 
Pi,oad  on  D’Auteuil  line,  where  it  bends  across  Jacques 

Cartier,  north  of  low  gneiss  hills .  S  25  AV 

f  S  25  AV 

Road  between  St.  Paul  and  St.  Charles  parishes,  Portneuf .  -  S  50  AV 

[  S  85  AV 

Road  on  fifth  range  Portneuf,  two  miles  south  of  Ste.  Anne 

River,  flat  country .  S  70  AV  ? 

Road  on  fifth  range  of  Portneuf,  one-quarter  mile  south  of 

last,  on  hill .  S  13  AV 

4 
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Glacial  striae . 


Road  on  third  range  of  East  Grondines,  flat  limestone .  S  i  E 

r  S  12  E 

Road  west  of  Portneuf  River,  Ste.  Marie  parish . 1  g  20  W 

r  s  10  E 

Road  west  of  Portneuf  River,  one-half  mile  north  of  last .  .  g  35 

Near  Episcopal  church,  third  range,  Portneuf .  S  10  W 

At  forks  of  roads  near  church,  third  range,  Portneuf .  S 

Road,  fourth  range,  near  east  line  of  Portneuf .  b  8  W 

Road  on  east  line  of  Portneuf,  one-quarter  mile  south  of  Can¬ 
adian  Pacific  Railway .  S  17  M 

Road,  third  range  Portneuf,  near  junction  with  road  to 

Portneuf  village .  ®  15  M 

Road  fourth  west  of  Portneuf,  on  north  of  Canadian  Pacific 

’  g 

Railway .  ^ 

/  S  43  E 

At  La  Che vrotiere  quarries . |  g  23  E 

Road  from  Ste.  Catherine  to  St.  Gabriel  station  .  S  40  E 

Falls  of  Jacques  Cartier  River,  south  of  Ste.  Catherine .  S  40  E 

Road  on  fourth  range  of  Eossambault .  S  50  E 

Road  south  from  Ste.  Catherine,  near  road  between  fifth  and 

fourth  ranges  west  of  Bonhomme  Mountain . N  85  W 

On  road  between  sixth  and  fifth  ranges  Eossambault,  west 

of  Bonhomme  Mountain .  ^ 

On  road  south  from  Ste.  Catherine,  in  front  of  fourth  range /  N  80  W 

west  of  Bonhomme  Mountain . I  70  M 

On  road  second  range  Eossambault,  south-west  of  Bonhomme 

. .  ^  ^ 

On  line  between  Eossambault  and  Des  Maures,  south  of 

Bonhomme  Mountain .  ®  ^ 

Lake  St.  Joseph,  opposite  mouth  of  Riviere  aux  Pins .  S  23  W 

Lake  St.  Joseph,  at  East  Point .  ^  20  E 

Jacques  Cartier  River,  three  miles  above  Ste.  Jeanne  de 

Neuville .  ® 

Quebec  and  Lake  St.  John  Railway,  at  Belanger’s  siding.  .  .  S  15  E 

Quebec  and  Lake  St.  John  Railway,  one-quarter  mile  west 

of  Belanger’s  siding .  ^  ^ 

Quebec  and  Lake  St.  John  Railway,  east  of  Lake  Sargent.  .  S  30  E 

Quebec  and  Lake  St.  J ohn  Railway,  one  mile  east  of  Portneuf 

River .  S  15^Y 

Quebec  and  Lake  St.  John  Railway,  one-quarter  mile  east  of 

Portneuf  River .  ®  35  M 
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Quebec  and  Lake  St.  John  Railway,  300  yards  east  of  Lake 

St.  Joseph  station .  30  W 

.  r  S  70  E 

On  hill,  east  of  Valcartier . gQ 

On  hillside,  Jacques  Cartier  River,  near  east  line  of  St.  Ignace  S  80  E 

On  hillside,  Jacques  Cartier  River,  one-half  mile  beyond  last.  S  45  E 

Road  on  west  side  of  Jacques  Cartier  River,  above  Valcartier 

bridge  on  lower  hillside .  S  70  E 

,  ,  • ,  ,  -1,  r  S  72  E 

On  same  road  as  last,  on  mid-hill . . . -j  g 

On  same  road  as  last,  on  mountain  summit .  S  45  E 

On  same  road  as  last,  on  mountain  between  the  Jacques 

Cartier  and  Riviere  aux  Pins .  S  45  E 

Same  as  last,  on  summit  of  mountain . S  75  E 

On  road  up  east  side  of  J acques  Cartier  River,  at  west  line 

of  Stoneham .  S  85  E 

On  same  road  as  last,  at  line  between  Stoneham  and 

Tewkesbury .  S  63  E 

On  Stoneham  Road,  north  of  hfth  range .  S  55  E 

On  Stoneham  Road,  in  fourth  range .  S  75  E 

On  Tewkesbury  Road,  second  range,  near  south  forks  of  roads.  S  75  E 

On  upper  road  from  Stoneham  to  Jacques  Cartier  River,  in 

second  range  of  Stoneham .  S  55  W 

On  the  same  road  as  last,  in  III.  range  of  Stoneham .  S  67  W 

On  road  from  Stoneham  to  Charlesbourg  at  south  line  of 

'Stoneham  .  . .  S  60  W 

On  same  road  as  last,  two  miles  south  of  last .  S  53  W 

On  same  road  as  last,  one  mile  south  of  last . S  53  W 

On  same  road  as  last,  along  the  face  of  Archsean  escarpment  S  55  W 

On  north-east  flank  of  mountain,  on  road  from  Valcartier  to/ S  35  W 

Lorette . \S  SOW 

On  hill  immediately  north  of  Lorette .  S  50  W 

On  hill  noi’th  of  road  from  Lorette  to  Charlesbourg .  S  60  W 

On  road  north-east  of  Lake  St.  Charles,  near  bridge  over 

River  Hurons .  S  15  E 

On  road  from  Charlesbourg  to  Lake  Beauport,  where  it 

descends  to  valley  of  River  J  aune .  S  75  E 

On  same  road,  100  yards  up  River  J  aune . |  g  ^ 

On  north  side  of  Lake  Beauport .  S  55  E 
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Glacial  striae . 


Extent  of  dis- 
tribrftion. 


Absence  of 
thick  deposits 
on  lower  area. 


Deposits  in 
ancient  river 
valleys. 


Boulders. 


On  road  on  west  side  of  Montmorency  River,  quarter  mile 

above  Beauport  road .  S  45  M 

On  same  road,  two  miles  above  the  Bras,  high  on  hillside .  .  .  S  20  E 
On  road  up  west  side  of  the  Bras .  S  1 0  W 


•  Till. 

Till  is  found  everywhere  throughout  the  Archiean  area,  covering  to 
a  greater  or  less  thickness  the  rounded  hills  ;  and  only  in  the  valleys 
of  the  rivers  and  their  tributaries,  is  it  removed  or  concealed  by  later 
stratified  deposits  of  sands,  gravels  and  clays  of  fluviatile  origin. 

On  the  lower  levels  of  the  Archiean  spurs  to  the  southward,  the 
presence  of  drift  is  nearly  always  noticeable,  even  below  the  level  of 
the  later  stratified  deposits  of  marine  sands  and  clays. 

On  the  still  lower  margin  of  Palieozoic  rocks  along  the  St.  Lawrence 
thin  deposits  of  coarse  grey  sand,  with  numerous  large  boulders,  are 
often  seen  resting  on  the  underlying  rock  ;  these  are  probably  the 
remains  of  large  masses  of  till  which  have  first  beeir  deposited  on  the 
bare  rocks,  and  then  vvashed  away  by  the  strong  current  down  the 
wide  valley  of  the  St.  Lawrence  during  the  subsequent  subsidence, 
only  the  large  boulders  v/ith  small  patches  of  coarse  sand  and  gravel 
escaping  from  the  transporting  action  of  the  waters.  On  this  southern 
margin  the  only  thick  deposits  of  till  are  seen  in  the  ancient  river 
mouths,  those  of  Portneuf  and  Jacques  Cartier  are  most  noticeable  ; 
the  mouths  of  these  streams  in  pre-glacial  times  were  much  wider  than 
now  ;  at  present  they  discharge  into  the  St.  Lawrence  through  narrow 
valleys,  cut  out  between  the  till  and  shales  on  the  western  side  of  the 
ancient  valleys,  while  the  remainder  of  these  ancient  valleys  is  blocked 
up  with  till.  In  the  Jacques  Cartier  River  the  tiU  extends  eastward 
from  the  present  mouth  to  the  shale  cliff,  a  distance  of  one  mile,  and 
the  deposit  presents  a  bold  escarpment  in  height  equal  to  that  of  the 
shale.  The  extent  of  the  till  deposit  in  the  ancient  mouth  of  the 
Portneuf  River  cannot  be  so  well  defined,  as  it  is  overlaid  by  deposits 
of  stratified  sands,  but  the  shale  cliff  does  not  come  out  on  the  St. 
Lawrence  for  two  miles  from  the  present  mouth. 

All  inequalities  and  ancient  watercourses  cut  into  the  cliff  of  lime¬ 
stone  or  shale  along  the  St.  Lawrence  have  been  filled  with  coarse  till, 
while  large  boulders  are  plentiful  along  the  top  and  face  of  the  escarp¬ 
ment  and  on  the  beach  below,  where  they  are  chiefly  found  on  the 
points  and  in  lines  across  the  small  bays  from  point  to  point,  having 
been  arranged  in  this  manner  by  floating  ice  on  the  tidal  waters  of  the 
St.  Law'rence. 
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The  scattered  boulders  resting  on  the  limestones  and  shales  appear,  Moraines, 
in  places,  to  be  roughly  arranged  in  lines,  and  are  probably  the  remains 
of  lateral  moraines  ;  a  striking  example  of  this  arrangement  is  the  one 
on  which  the  village  of  Deschambault  is  situated.  This  band  of  boulders 
can  be  traced  from  the  foot  of  the  Archiean  spur,  across  the  road 
running  north  from  the  village,  and  culminates  on  the  river  front  in  a 
prominent  point  which  rises  seventy  feet  above  the  water  and  extends 
backward  behind  the  village  over  a-quarter  of  a  mile.  This  hill  is 
almost  wholly  made  up  of  large  boulders  of  gneiss,  from  which  many 
of  the  houses  of  the  village  are  constructed. 

At  the  Glrondines  lighthouse  another  band  comes  out  on  the  St. 

Lawrence,  and  can  be  traced  northward  to  beyond  the  railway  in  the 
third  range,  where  a  huge  boulder  of  gneiss,  ten  by  ten,  by  fifteen  feet, 
is  seen  resting  on  the  bare  limestone  immediately  south  of  the  track. 

On  the  east  side  of  the  Portneuf  River,  between  St.  Basile  and  Cap 
Sante,  boulders  are  again  numerous  without  signs  of  being  laid  down 
in  bands,  but  are  loosely  scattered  about  in  sandy  drift.  West  of 
Pointe  aux  Trembles  spur,  boulders  are  seen  in  a  similar  condition  ;  and 
again  on  the  plain  of  the  St.  Charles  River,  south  of  the  Archtean 
escarpment  at  Lorette ;  on  the  west  side  of  the  river  the  bouldeis  aie 
most  plentiful,  and  lie  roughly  in  bands,  one  band  running  south 
parallel  to  the  old  line  of  the  Quebec  and  Lake  St.  J ohn  radway. 

The  composition  of  the  till  varies  as  to  the  amount  of  sand  and  clay 
which  go  to  form  its  finer  parts,  but  the  former  generally  predominates. 

On  the  higher  portions  of  the  ArcliEean  area  the  smaller  material  of 

the  till  has  a  sub-angular  character,  showing  that  it  has  not  been  sub-  Character  and 
.  .  1  1  i •  j.  £  11  1.  composition  of 

jected  to  any  great  friction,  and  consequently  that  it  is  not  tar  traveliecl , 

the  inclosed  boulders  also  bear  out  this  fact,  the  majority  coming  from 

rocks  of  the  immediate  vicinity,  while  the  far-travelled  ones  do  not 

make  one  per  cent  of  the  whole. 

On  the  lower  levels  about  the  southern  face  of  the  Archiean,  the 
drift  as  a  whole  is  much  more  rounded  and  worn. 


Karnes. 

The  almost  unbroken  forest  which  covers  the  northern  area,  where 
the  till  is  most  highly  developed,  and  the  absence  of  similar  deposits 
in  the  more  settled  southern  country  makes  it  impossible  to  enter  into 
a  detailed  study  of  structure  in  the  till,  except  in  the  larger  river  val- 
leys. 

In  the  Ste.  Anne  de  la  Perade  River  valley,  that  portion  east  of  Kames  of  Ste. 

.  Ann6  rviv’er 

Ford’s  Fall,  and  southward  to  the  vicinity  of  the  Island  bridge,  has  an  valley. 


Jacques 
Cartier  River 
•  valley  kames. 


Montmorency 

River. 


Extent  of  sub¬ 
sidence. 


Cause  of  ab¬ 
sence  of  strati¬ 
fied  deposits 
along  the  St. 
Lawrence. 


Such  deposits 
elsewhere. 
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uneven  surface,  which  forms  a  succession  of  low  rounded  hills  arranged 
with  their  longer  axes  parallel  to  the  valley.  These  hills  are  made  up 
partly  of  till  and  partly  of  stratified,  coarse,  yellow  sands,  and  their 
lower  portions  were  probably  formed  under  the  valley  glacier,  while 
the  upper  parts  are  largely  made  up  of  stratified  sands  of  post-glacial 
age,  as  they  are  below  the  level  of  subsidence,  and  they  have  been  sub¬ 
sequently  modified  by  the  cutting  action  of  the  river,  so  that  they  can¬ 
not  be  termed  wholly  glacial  kames  in  the  strict  sense  of  the  term. 

On  the  Jacques  Cartier  River,  at  the  Quebec  and  Lake  St.  John 
Railway  bridge,  and  for  some  two  miles  below,  similar  rounded  sandy 
hills  are  seen  ;  these,  where  cut  for  ballast  pits,  show  a  composition  of 
coarse  sand  and  small  gravel,  with  numerous  large  boulders,  not  well 
stratified,  and  evidently  only  modified  till,  laid  down  under  the  glacier 
of  the  Jacques  Cartier  valley.  These  low  hills  extend  along  the  west 
side  of  the  river,  and  separate  it  from  a  large  peat  swamp  which  ex¬ 
tends  from  these  hills  to  the  foot  of  the  Archrean  mountains  of  St. 
Gabriel.  The  area  of  the  swamp  is  over  ten  square  miles. 

The  kames  along  the  west  bank  of  the  Montmorency  River,  above 
the  lower  road  to  Lake  Beauport,  are  similar  to  those  of  the  Ste. 
Anne,  and  probably  owe  their  origin  more  to  river  than  to  glacial 
action. 

Stratified  Deposits. 

At  the  close  of  the  period  of  glaciation  a  period  of  marked  depres¬ 
sion  occurred,  the  land  sinking  to  at  least  six  hundred  feet  below  its 
present  elevation,  as  shown  by  the  stratified  deposits  of  marine  clays 
and  sands  which  now  overlie  the  till  up  to  that  elevation. 

During  this  period  of  submergence  the  sea  extended  inland  up  the 
valleys  of  the  rivers  tributary  to  the  St.  Lawrence,  forming  wide,  deep 
estuaries  in  which  thick  deposits  of  sand  and  clay  were  laid  down. 

Only  along  the  margin  of  the  Archiean  highlands,  and  in  a  few 
isolated  patches  protected  from  the  river  currents,  are  similar  deposits 
seen  on  the  lower  lands  facing  the  St.  Lawrence,  showing  that  the 
force  of  the  currents  in  that  stream  during  the  period  of  subsidence 
was  sufficient  to  carry  away  any^clay  or  sand  brought  down  by  its 
tributaries,  and  so  prevented  the  formation  of  thick  stratified  deposits 
similar  to  those  found  in  the  wide  mouths  of  the  smaller  streams- 
These  strong  currents  of  the  St.  Lawrence  were  probably  only  local, 
and  were  caused  by  the  contraction  of  the  great  river  between  the 
highlands  north  and  south  of  the  area  under  consideration  ;  as  to  the 
westward,  where  the  old  valley  broadens,  extensive  deposits  of  clay 
and  sand  are  found  laid  down  in  the  valley,  in  marked  contrast  to  the 
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low  lands  of  this  portion,  where  the  surface  covering  of  the  limestones 
and  shales  is  very  thin,  and  often  of  clay  formed  from  tlie  direct  dis¬ 
integration  of  the  under-lying  shales,  sometimes  of  the  remains  of  till 
patches,  and  seldom  of  stratihed  clay  and  sand. 

These  stratified  deposits  are  easily  divided  into  two  groups ;  the  Two  groups  of 
first  laid  down  in  tidal  waters  in  the  estuaries  of  the  rivers  below  the  ' 
ancient  sea  level ;  the  second  in  the  upper  valleys  of  the  rivers  and 
their  tributary  streams.  The  former  are  made  up  altogether  of  clay 
laid  down  beneath  sand  ;  the  latter  chiefly  of  interstratified  sands  and 
gravels,  with  few  beds  of  clay. 

The  limit  and  extent  of  the  subsidence  is  marked  by  the  terraces  Marine 
seen  along  the  flanks  of  the  Arcluean  highlands;  and  their  marine ‘^rraces  wit  i 
origin  is  proved  by  the  presence  of  fossil  marine  shells  in  some  of  the 
beds.  These  shells  do  not  appear  to  have  existed  any  great  distance 
up  the  estuaries.  Their  highest  limit  in  the  Ste.  Anne  valley  is  near 
where  the  west  line  of  Portneuf  seigniory  crosses  the  river,  between  the 
junction  of  the  Archiean  and  Trenton,  at  an  elevation  of  one  hundred 
and  fifty  feet  above  sea  level.  Although  the  fossils  are  not  found 
beyond  this  point,  the  clays  and  sands  have  undoubtedly  the  same 
origin  to  beyond  the  forks  with  the  North  Branch  at  St.  Ray¬ 
mond.  Proceeding  eastward,  the  next  locality  where  Post-pliocene 
shells  were  found  is  on  the  banks  of  Belisle  River,  where  it  ciosses  in 
the  third  range,  the  second  road  running  back  from  the  St.  Lawrence 
west  of  Portneuf,  and  in  rear  of  the  higher  part  of  the  Deschambault 
spur,  with  an  elevation  of  three  hundred  and  ten  feet.  Fossils  are 
abundant  in  the  thin  sandy  clay  resting  on  till,  at  the  first  rise  of  the 
road  immediately  west  of  Portneuf,  and  are  also  found  on  the  banks 
of  the  Riviere  aux  Pommes,  where  the  road  from  Pointe  aux  Trembles 
to  the  White  bridge  crosses  it ;  here  the  elevation  above  sea  level  is 
one  hundred  and  seventy-five  feet. 

The  next  locality  is  important  as  it  is  the  highest  level  at  which  HighesUeve 
these  fossils  have  been  found  in  the  vicinity  of  Quebec,  and  one  of  the 
highest  in  eastern  Canada.  It  is  in  a  cutting  immediately  north  of 
St.  Ambroise  station  on  the  old  line  of  the  Quebec  and  Lake  St.  John 
railway.  Here  a  thin  deposit  of  stratified  clay  rests  upon  hummocks 
of  till,  the  thickness  of  the  clay  beds  varies  from  five  to  ten  feet,  and 
they  are  overlaid  by  stratified  coarse  yellow  sand.  In  the  highest  bed 
of  the  clay  Saxicava  rugosa  is  found.  The  fossil  bed  does  not  exceed 
eighteen  inches  in  thickness.  The  altitude  of  these  depo.sits,  from  the 
railway  profiles,  is  five  hundred  and  fifteen  feet  above  high  tide  level 
at  Quebec. 


Numerous 

fossils. 


Terraces. 


56  L  GEOLOGICAL  SURVEY  OF  CANADA. 

On  the  summit  of  the  road  from  Beauport  to  Bourg  Boyal  a  thin 
deposit  of  arenaceous  clay,  resting  on  the  shales,  holds  fossils  at  an 
elevation  of  two  hundred  and  sixty-five  feet.  On  the  Beauport  Elver, 
in  the  gulley  behind  the  old  mill,  thin  beds  of  stratified  sands  and  gravel 
overlying  a  thin  bed  of  sand  which  rests  on  till,  hold  a  great  number 
of  species  especially  in  the  lowest  sand  bed. 

To  the  eastward  of  the  Montmorency  River  the  margin  between  the 
Archtean  highlands  and  the  shore  of  the  St.  Lawrence  is  very  narrow 
and  terraces  everywhere  flank  the  high  hills.  The  lower  ones  rest  on 
the  plateau  of  the  Cambro-Silurian  rocks  which  rises  a  short  distance 
behind  high  water  mark  and  extends  inland  rising  by  a  succession  of 
terraces  as  the  higher  hills  ai’e  approached. 

Terraces  of  this  description  are  met  with  crossing  the  I’oads  leading 
up  the  valleys  of  the  Sault  a  la  Puce,  Chiens  and  Ste.  Anne  rivers. 
From  the  mouth  of  the  Ste.  Anne  River  to  the  foot  of  Mount  Ste.  Anne 
nine  terraces  are  passed  on  the  road  to  St.  Fereol  having  respectively 
elevations  of  fifteen,  twenty,  twenty-six,  one  hundred  and  fifty,  one 
hundred  and  eighty-five,  two  hundred  and  fifty,  three  hundred  and 
ten,  three  hundred  and  fifty-five  and  five  hundred  and  seventy-five 
feet  above  sea  level. 

On  the  road  back  from  Ste.  Anne  church.  Post-pliocene  shells  were 
found  at  the  foot  of  a  terrace  two  miles  and  a  half  inland,  and  three 
hundred  and  eighty-five  feet  above  the  present  sea  level. 

The  following  species  of  Post-pliocene  fossils  have  been  detei-mined 
by  Sir  J.  W.  Dawson,  from  the  vicinity  of  Quebec,  the  greater  number 
coming  from  the  Beauport  locality  : — 

List  of  Post-pliocene  Fossils.  * 

Lagena  sidcata  ( var.  distoma ). 

“  “  ( var.  semisulcata ). 

Entosolenia  glohosa. 

“  costata. 

“  marginata. 

“  squamosa. 

Bidimina  Presli. 

“  ( var.  squamosa ). 

Pulvinulina  repanda. 

Polystomella  crispa  ( var.  Striatopunctata ). 

“  “  ( var.  Arctica ). 

*  Sir  J.  W.  Dawson,  “  Canadian  Naturalist,”  New  series,  vol.  vi.,  1871,  pages 
254-256,  370-470. 
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Nonionina  scapha. 

“  “  (yar.  Lahradorica.) 

Textnlaria  pygma^xa. 

Quinqueloculina  seminulum. 

Biloculina  ringens. 

Triloculina  tricarinata. 

Strongylocentrotus  Drohachiensis,  Muller. 

Hippothcea  axtenularia,  Jameson. 

“  expansa,  Dawson. 

J'uhulijjora  fiabellrn'is.  J ohnston. 

Lepralia  Jiycdina,  Johnston. 

“  pertusa,  Johnston. 

Rhynchonella  j)sittacea,  Gm. 

Saxicava  rugosa,  Linn. 

Mya  truncata,  Linn. 

“  arenaria,  Linn. 

Macoma  Grcenlandica. 

Macoma  calcarea,  Chemnitz. 

Astarte  Laurentiana,  Lyell. 

“  Banksii,  Leach. 

Serripes  Groenlandiciis,  Chemnitz. 

Mytilus  edulis,  Linn. 

Modiolaria  discors,  Leach. 

Leda  ( Potlandia )  glacialis,  Grey  ;  L.  truncato,  Brown. 

Becten  Islandicus,  Chemnitz. 

Puncturella  (Ceinoria)  Noachina^  Linn. 

Lepeta  coeca,  Moller. 

Bela  harqmlaria,  Couthuoy. 

Natica  affinis,  Gmelin.  (JSatica  clausa,  Brod.  and  Sowerby.) 
Lunatsia  her  os,  Say. 

“  Grcenlandica,  Beck. 

Velutina  zonata,  Gould. 

Scalaria  Grcenlandica,  Perry. 

Acirsa  Eschrichtii,  Holboll. 

Chrysodomus  tornatus,  Gould. 

Spirorbiis  vitrea,  Fabricus. 

Balanus  Hameri,  Ascanius. 

“  porcatus,  DaCosta. 

“  crenatus,  Brug. 

The  elevation  of  six  hundred  feet  to  which  the  highest  beds  of  sand 
•of  undoubted  marine  origin  were  deposited,  must  not  be  taken  as  the 
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thickness  of  these  deposits,  as  they  were  laid  down  on  the  irregular 
sloping  sui-face  of  the  ancient  sea  bottom,  and  at  present  nowhere 
exceed  two  hundred  feet  in  any  section,  while  seventy-five  of  sand  and 
one  hundred  feet  of  clay  would  probably  cover  the  thickness  of  the 
greatest  deposit  in  any  single  place  throughout  this  area. 

Marine  Terraces. 

The  elevation  of  the  highest  terraces,  with  their  cut  faces  towards 
the  lower  open  country  of  the  St.  Lawrence,  is  more  than  six  hundred 
feet  above  the  present  sea  level. 

On  the  east  side  of  the  Ste.  Anne  River,  south  of  St.  Raymond,  is 
a  generally  level  drift  plain,  extending  southward  through  Bourg  Louis 
and  St.  Basile  to  the  St.  Lawrence.  This  plain  is  bi’oken  into  a  suc¬ 
cession  of  terraces,  and  separated  by  a  number  of  sharp  rises  which  all 
face  toward  the  open  country,  and  are  only  slightly  modified  by  the 
small  local  river  valleys.  The  highest  of  these  terraces  is  immediately 
behind  St.  Raymond,  where  the  land  rises  in  two  river  terraces  of  ten 
and  one  hundred  and  twenty  feet  to  the  plain  above,  at  an  elevation  of 
five  hundred  and  eighty  feet  above  sea  level.  From  here  the  surface  is 
nearly  level  on  the  road  to  Bourg  Louis  for  one  mile,  where  it  descends 
sharply  over  two  small  terraces,  each  twenty  feet  below  the  last.  The 
cut  faces  of  these  terraces,  composed  of  coarse  yellow  sand,  can  be 
traced  from  the  base  of  the  gneiss  hills  on  the  road  between  St.  Ray¬ 
mond  and  Bourg  Louis  station,  westward  across  the  Bourg  Louis  road 
and  then  along  the  north  side  of  the  road  to  Jackson’s  mill,  where  they 
are  lost  in  the  river  terraces.  Below  these,  the  next  sandy  terrace  ex¬ 
tends  from  the  foot  of  the  gneiss  hills  near  Lake  Sargent,  westward 
towards  the  Ste.  Anne  River,  its  cut  face  crossing  the  Bourg  Louis  road 
to  the  south  of  the  Episcopal  church  and  passing  south-west,  touches 
the  road  from  St.  Basile  to  Ford’s  Fall,  one  mile  south  of  the  Ste.  Anne 
River,  where  it  passes  into  the  kanie  structure  before  described. 

From  the  foot  of  this  terrace,  three  hundred  and  fifty  feet  above  the 
sea,  the  country  passes  downward  to  the  valley  of  the  Portneuf  River 
near  St.  Basile,  by  four  narrow  terraces,  having  faces  of  thirty,  sixty- 
three,  twenty-seven,  and  thirty-five  feet  front  elevation  ;  the  soil  is 
stratified  greyish-blue  clay  overlaid  by  thin  beds  of  dark  yellow  fer¬ 
ruginous  sand. 

The  Ste.  Anne  River  valley  is  cut  deep  into  similar  deposits  of  clay 
and  sand,  along  the  base  of  the  crystalline  rocks  on  its  west  side  ;  and 
between  it  and  the  hills  of  the  Deschambault  spur,  the  land  slopes 
away  from  the  Ste.  Anne  with  distinct  terraces  towards  the  open  St. 
Lawrence  valley. 
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These  terrace  faces  are  well  developed  on  the  road  from  La 
Chevrotiere  to  St.  Alban  and  thence  along  the  road  on  the  east  side  of 
the  Ste.  Anne  River  to  the  Island  bridge.  To  the  west  of  Deschainbault, 
the  first  rise  along  the  St.  Lawrence  margin  is  at  a  distance  varying 
from  one  to  six  hundred  yards  from  the  present  shore  line.  This  rise,  Lawrence, 
where  the  limestone  cliff  is  not  present,  is  generally  low  and  nowhere 
exceeds  fifty  feet  in  elevation  ;  it  is  followed  by  slowly  rising  ground, 
underlaid  by  limestone  without  a  sufficient  covering  of  surface  material  of 

to  produce  marked  terraces  ;  this  continues  until  the  swampy  land  of 
the  fourth  range  (elevation  one  hundred  feet)  is  passed,  when  sandy 
terraces  are  met  with  roughly  facing  the  St.  Lawrence,  and  rising 
towards  the  Ste.  Anne  River. 

The  first  of  these  commences  near  the  Ste.  Anne,  one  mile  and  a  half 
south  of  St.  Alban  bridge,  and  has  a  rise  of  sixty  feet.  It  crosses  the 
St.  Alban  road  one  mile  and  a  half  to  the  north  of  the  quarries,  and 
the  La  Chevrotiere  River  in  the  middle  of  the  third  range ;  it  then 
turns  south-west,  crosses  the  range  road  and  is  lost  against  the  gneiss 
hills,  along  the  west  side  of  Belisle  River. 

The  next  terrace  behind  has  a  rise  of  twenty-eight  feet ;  its  face 
crosses  the  road  along  the  east  side  of  the  Ste.  Anne,  three-quarters  of  _ 

a  mile  to  the  north  of  the  St.  Alban  road,  whence  it  sweeps  around  the  rence. 
swampy  land  at  the  head  of  the  La  Chevrotiere  River,  and  crosses  the 
fourth  range  road  a  short  distance  to  the  east  of  the  river,  and  then 
runs  south  between  the  hills  and  Belisle  River  to  near  the  second  range. 


Beyond  this  terrace  on  the  Ste.  Anne  road  the  rise  is  gradual,  from 
one  hundred  and  ninety  to  two  hundred  and  fifty  feet,  to  where  it 
joins  the  fifth  range  road  of  Portneuf ;  here  a  rise  of  thirty-five  feet  is 
made  to  a  flat  sandy  terrace,  and  soon  followed  by  another  thirty  feet 
higher ;  these  skirt  the  Archiean  hills  between  the  Ste.  Anne  River  and 
DLchambault ;  they  are  met  with  in  their  southern  course  crossing 
the  third  and  fourth  ranges  to  the  east  of  the  road  running  north  from 
Deschambault  station,  and  die  out  to  the  north  of  the  third  range  load. 

These  terraces  are  followed  to  the  north  of  the  hummocky  country, 
between  the  Island  bridge  and  Ford’s  fall  by  the  higher  terraces  before 

described,  which  reach  to  near  St.  Raymond. 

The  Archa?an  hills  cross  from  the  North  Branch  to  the  Ste.  Anne  Terraces  be- 
River,  about  five  miles  above  the  junction  of  these  streams,  and  with  River 

them  form  a  narrow  triangle  of  stratified  drift-covered  land,  with  the 
base  three  miles  in  length,  along  the  foot  of  the  hills.  This  triangle 
forms  a  high  plain,  with  terraced  faces  towards  the  rivers,  and  with 
the  exception  of  a  narrow  ridge  along  the  Ste.  Anne  face,  the  general 
level  is  635  feet  above  the  sea  ;  the  surface  soil  is  a  coarse  yellow  sand. 


60  L 


GEOLOGICAL  SURVEY  OP  CANADA. 


Highest  estu¬ 
arine  deposit. 


Terraces 
facing  Ste. 
Anne  River. 


Terraces  on 
west  side  of 
North  Branch 


Section  of 
stratified  de¬ 
posits. 


Terraces  on 
west  of  Ste. 
Anne  River. 


The  higher  ridge  referred  to  has  a  breadth  of  one-quarter  of  a  mile  in 
the  widest  part,  where  the  road  up  the  North  Branch  crosses  it,  and 
extends  along  the  margin  of  the  Ste.  Anne  escarpment,  terminating  in 
a  round  hill  behind  St.  Raymond.  This  ridge  is  quite  fiat  on  top  and 
has  cut  faces  on  either  side,  rising  thirty -five  feet  above  the  general 
plain,  and  evidently  laid  down  as  a  narrow  point  between  the  mouths 
of  the  rivers.  Its  elevation,  six  hundred  and  seventy  feet  above  sea 
level,  is  the  highest  at  which  stratified  estuarine  deposits  have  been 
noted  in  this  region. 

In  descending  from  this  ridge  towards  the  Ste.  Anne  Rivei’,  the  first 
drop  of  thirty -five  feet  is  followed  almost  immediately  by  another  of 
fifteen  feet,  to  a  narrow  terrace,  from  which  a  steep  descent  of  one 
hundred  and  twenty  feet  brings  the  road  to  the  level  of  the  river 
valley,  only  a  few  feet  above  the  stream.  In  the  last  descent  the  cut 
face  shows  the  upper  twenty-five  feet  to  be  sand  and  the  remainder 
grey  clay. 

These  two  principal  terraces  are  seen  facing  the  North  Branch  in  a 
similar  manner,  beyond  the  low  lands,  which  extend  from  the  point  of 
the  forks  one  mile  up  both  streams. 

On  the  west  side  of  the  North  Branch  and  of  the  Ste.  Anne  River 
soulh  of  the  forks,  similar  terraces  are  met  with.  On  the  road  from 
St.  Raymond,  crossing  the  North  Branch  at  the  black  bridge,  a  low 
swampy  clay  hat,  ten  feet  above  the  river  bed,  is  passed  over  to  the 
hrst  rise  of  sixty-five  feet,  half  a  mile  from  the  river.  The  section  of 
the  cut  face  here  gives,  in  ascending  order,  thirty-hve  feet  of  stratihed 
clay,  fifteen  feet  coarse  grey  sand,  ten  feet  yellow  sand,  eighteen 
inches  hne  gravel,  eighteen  inches  yellow  sand,  and  two  feet  of  hne 
gravel  on  top. 

From  the  top  of  this  rise  the  road  passes  backward  three-quarters  of 
a  mile  over  a  sandy  and  generally  swampy  country  to  the  second  rise, 
of  eighty  feet.  This  terrace  is  composed  cf  yellow  sand,  and  its  top  is 
six  hundred  and  ten  feet  above  sea  level.  Behind  this  the  country 
gradually  rises  to  the  gneiss  hills,  and  the  evidence  of  cut  terraced 
faces  at  a  higher  level  than  the  last  are  wanting. 

The  face  of  this  upper  terrace  can  be  traced  from  the  high  lands 
north  of  the  railway  on  the  road  along  the  west  side  of  the  Ste.  Anne 
to  the  rocky  hill  at  the  junction  of  the  Mauvaise  River  with  the  North 
Branch. 

To  the  south  as  far  as  the  island  bridge  on  the  west  side  of  the  Ste. 
Anne,  and  between  it  and  the  Archiean  hills,  terraces  closely  corres¬ 
ponding  in  height  to  those  of  the  more  open  country  on  the  east  side 
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of  the  river,  flank  the  hills  and  face  diagonally  towards  the  river 
valley.  The  elevation  above  sea  level  of  the  principal  terraces  on  the 
west  side  are  as  follows  :  556  feet,  515  feet,  480  feet,  420  feet,  410 
feet  and  365  feet. 

Between  Deschambault  village  and  the  Portneuf  River  two  marked 
terraces,  cut  out  of  the  boulder  till,  along  the  foot  of  the  Arcluean 
hills,  are  crossed  by  the  roads  running  back  from  the  St.  Lawrence. 

On  the  road  to  the  Deschambault  station  the  first  rise  is  three-quarters 
of  a  mile  behind  the  river  road,  and  the  difference  in  elevation  between 
its  foot  and  top  is  eighty-five  feet ;  the  second  rise,  of  thirty  feet,  is 
at  the  crossing  of  the  second  range  road. 

On  the  road  one  mile  west  of  Portneuf  the  first  rise  from  the  St. 

Lawrence,  of  forty-six  feet,  occurs  350  yards  behind  the  river  road.  Here 
the  face  is  composed  of  boulder  drift  with  thin  patches  of  sandy  clay 
resting  on  it  and  holding  Leda  tmncata.  Beyond  this  the  road  rises 
gradually  to  the  foot  of  the  gneiss  hills. 

The  road  from  Portneuf  village  to  the  railway  station  first  passes 
over  a  clay  terrace  forty  feet  above  the  river,  then  as  the  station  is 
approached  two  other  terraces  of  one  hundred  and  ten  feet,  and  one 
hundred  and  fifty-five  feet  elevation,  the  lower  having  a  sandy  clay 
face,  the  upper  composed  of  sand. 

Similar  terraces  are  met  with  on  the  west  side  of  the  Portneuf  River 
and  its  tributary  the  Claude,  extending  to  the  base  of  the  low  hills 
which  cross  to  the  eastward  behind  St.  Basile. 

Alono-  the  St.  Lawrence  to  the  east  of  the  Portneuf  River  the  cliff  is  St.  Lawrence, 
o  -11  1  L,  i  4.  east  of  Port- 

composed  of  till  for  two  miles,  and  its  face  is  roughly  terraced,  but  not  nguf. 

markedly  so,  except  along  the  side  towards  the  mouth  of  the  Portneuf ; 
here  on  the  road  to  St.  Basile  station  are  terraces  of  twenty,  forty-five, 
sixty-two,  one  hundred  and  thirty,  one  hundred  and  fifty-five,  and  two 
hundred  feet,  the  last  two  being  inland  from  the  river  and  front  to¬ 
wards  the  Portneuf  valley.  The  cliff  on  the  road  which  descends  to  the 
St.  Lawrence  one  mile  and  a  half  to  the  east  of  the  last,  has  an  eleva¬ 
tion  of  one  hundred  and  seventy-five  feet  with  a  gentle  rise  behind  to 
the  summit  of  the  land  facing  the  Portneuf  valley. 

To  the  eastward  the  lower  part  of  the  escarpment  of  till  is  gradually 
replaced  by  a  cliff  of  shale  which  comes  out  on  the  river  front  and  is 
ninety  feet  high  at  Cap  Sante  while  the  terrace  of  till  behind  is  eighty- 
five  feet  higher  ;  farther  on  towards  the  mouth  of  the  J acques  Cartier 
River  the  two  combine  and  present  a  bold  cliff  one  hundred  and  eighty 
feet  high. 

Behind  this  region  the  drift  is  thin  without  marked  terraces  until  Absence  of 
the  Canadian  Pacific  railway  is  crossed,  when  a  sandy  terrace  rises 
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sixty-five  feet  from  the  lower  clay  plain  of  the  Portneuf  valley,  this 
has  an  elevation  on  top  of  three  hundred  and  twenty  feet  above  sea 
level.  It  was  traced  from  the  east  side  of  the  Portneuf  River,  near  its 
abrupt  bend  to  the  westward  in  the  parish  of  St.  Charles,  southward 
parallel  to  the  Terrebonne  road,  to  the  junction  of  that  road  with  the  one 
to  St.  Basile  station,  thence  continuing  southward  to  near  Ste.  J eanne 
de  Neuville  station,  where  it  turns  northward  forming  a  sharp  point, 
and  again  crosses  the  St.  Basile  road,  and  sweeps  round  to  the  east¬ 
ward  crosses  the  Ste.  Catherine  road  one-half  mile  to  the  east,  and  con¬ 
tinues  as  a  river  terrace  up  the  west  side  of  the  Jacques  Cartier  River. 
A  second  small  terrace  of  twenty  feet  higher  is  passed  over  on  the 
roads  between  the  Jacques  Cartier  and  Portneuf  rivers,  with  cut  banks 
facing  in  both  directions. 

On  the  road  to  Ste.  Catherine  along  the  west  bank  of  the  Jacques 
Cartier  several  terraces  cross  the  road  obliquely,  extending  from  the 
base  of  the  gneiss  hills,  which  lie  to  the  west  of  the  road,  in  a  diagonal 
course  to  the  Jacques  Cartier  River,  and  although  laid  down  in  the 
wide  valley  of  that  stream  are  evidently  of  marine  origin  and  distinct 
from  local  river  terraces.  Here  the  next  rise  of  thirty-five  feet  is 
passed  one-quarter  of  a  mile  beyond  the  last,  and  is  followed  one  mile 
farther  on  by  another  of  forty-six  feet  with  one  of  forty -five  feet  half  a 
mile  beyond  the  last,  after  this  the  country  rises  gradually  to  an  eleva¬ 
tion  of  five  hundred  and  fifty  feet  near  the  road  to  Lake  Sargent,  on 
which  at  the  rear  of  the  fourth  range  of  Fossambault  a  final  terrace  of 
thirty  feet  occurs  along  the  base  of  the  gneiss  hills,  which  are  covered 
by  unstratified  till  above  this  level. 

Continuing  along  the  Ste.  Catherine  road,  it  has  an  abrupt  fall  of  one 
hundred  and  thirty  feet,  where  it  descends  to  the  valley  at  the  mouth 
of  the  Riviere  aux  Pins,  where  the  cut  face  shows  a  thickness  of  one 
hundred  feet  of  grey  clay  overlaid  by  thii’ty  feet  of  stratified  yellow 
sand. 

Cn  crossing  this  valley  the  road  again  rises  to  the  level  of  the  flat 
plain  about  Ste.  Catherine  station,  where  a  short  distance  to  the  east¬ 
ward  the  terrace  divides  into  two,  the  upper  being  about  thirty  feet 
above  the  lower,  and  skirts  along  the  base  of  the  rocky  hills  on  the 
north  side  of  the  great  swamp  extending  to  near  St.  Gabriel  station. 

Eastward  from  that  place  a  wide  sandy  plain  extends  from  the  hills 
on  the  north  to  near  the  banks  of  the  Jacques  Cartier.  This  plain 
has  an  elevation  of  six  hundred  and  five  feet  above  sea  level,  and  is 
flanked  on  its  south  side  by  a  terrace  of  clay  fifty  feet  below  it  and 
twenty  feet  above  the  river.  The  upper  terrace  may  be  traced  to  the 
bridge  at  Valcartier,  above  which  it  becomes  very  narrow'  and  is  soon 
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lost  on  the  rocky  hill  side  which  here  encroaches  on  the  river.  The 
lower  terrace  is  somewhat  wider,  and  continues  up  the  river  valley 
above  the  bridge,  its  clay  being  gradually  replaced  by  sand  and  gravel 
of  river  origin. 

On  the  east  side  of  the  river,  terraces  corresponding  to  those  already  East^side  of 
mentioned,  are  noticeable.  The  lower  clay  terrace  forms  a  large  swamp  Cartier  River, 
which  extends  from  the  river  margin  to  the  foot  of  the  second  rise. 

The  road  from  Valcartier  bridge  to  Lorette  rises  over  escarpments 
of  twenty-five,  thirty-five,  and  ten  feet  in  the'  first  mile  from  the  river 
to  a  sandy  plain  six  hundred  and  five  feet  above  sea  level,  which 
stretches  southward  between  rocky  hills  until  cut  ofi"  by  the  high  lands 
north  of  Lorette. 

The  road  from  Valcartier  to  St.  Ambroise  first  runs  three-quarters 
of  a  mile  over  this  plain  and  then  crosses  a  boulder-strewn  hill  over  Valcartier 
one  hundred  feet  higher,  and  descends  again  to  the  plain  one  mile 
further  on.  The  descent  on  the  west  side  first  reaches  a  narrow  ter¬ 
race  of  sand  at  six  hundred  feet  elevation,  and  then  two  others  ten  and 
fifteen  feet  lower,  the  latter  extending  to  within  one  mile  of  Valcartier 
station  where  it  drops  by  three  steps  of  ten,  twenty  and  ten  feet  to  the 
flat  sandy  plain  between  the  Bonhomme  Mountain  and  the  hills  to  the 
west  of  the  Nelson  River,  which  extends  southward  to  the  edge  of  the 
Archsean  rocks  at  St.  Ambroise,  where  it  drops  abruptly  over  the 
shales,  which  have  only  a  thin  covering  of  drift. 

From  the  head  of  the  St.  Ambroise  rise  to  the  J acques  Cartier  River 
at  the  Quebec  and  Lake  St.  John  railway  crossing,  the  rise  is  only 
thirty  feet.  The  western  limit  of  the  plain  skirts  the  foot  of  Bon-  Western  limit, 
homme  Mountain  and  crosses  the  road  south  from  Ste.  Catherine  in 
the  rear  of  the  fourth  range  of  Fossambault ;  its  northern  limit 
extends  to  within  half  a  mile  of  the  Jacques  Cartier,  descending  to  that 
stream  by  escarpments  of  seventy-five,  twenty  and  ten  feet.  From  the 
southern  limit  of  the  plain  the  road  rises  abruptly  thirty  feet,  to  a 
swampy  plain  which  extends  to  the  foot  of  the  mountain  in  the  third 
range,  where  a  small  brook  has  cut  forty  feet  into  the  deposits,  and 
shows  ten  feet  of  yellow  sand  overlying  stratified  greyish-blue  clay.  of 

Just  beyond  the  brook  the  highest  terrace  is  seen  on  the  flank  of  the  deposit, 
mountain,  at  an  elevation  of  six  hundred  and  thirty-five  feet,  the  load 
beyond  as  it  rises  over  the  mountain  passes  over  unstratified  till. 

Between  Ste.  Catherine  and  Ste.  Jeanne  de  Neuville  the  rocky  hills  on 
the  east  side  of  the  Jacques  Cartier  River  lie  close  to  the  water,  leaving- 
only  a  narrow  fringe  of  stratified  sands  and  clays,  with  narrow  and 
less  marked  terraces  than  on  the  opposite  side. 


64  L 


GEOLOGICAL  SURVEY  OF  CANADA. 


Absence  of  As  before  stated,  little  drift  material  is  left  on  the  lower  country 
south  of  the  Arch^an  area,  and  the  remains  of  terraces  in  that  portion 
of  the  country  east  of  the  Jacques  Cartier  River  are  so  often  broken 
and  indistinct  that  it  is  impossible  to  trace  them  in  detail.  East  and 
north  of  St.  Ambroise  to  the  valley  of  the  Montmorency  River,  the 
country  is  rough,  with  only  a  small  proportion  open  to  the  St. 
Lawrence  below  the  level  of  six  hundred  feet,  and  consequently  the 
marine  deposits  are  only  slightly  developed,  as  in  the  valley  of  the  St. 
Charles  River,  where  stratified  clays  overlaid  by  sand  are  found  cut 
into  terraces  up  to  Lake  St.  Charles,  where  the  highest  one  noted  is 
five  hundred  and  forty  feet  above  sea  level. 

Montmorency  road  up  the  west  side  of  the  Montmorency  River  passes  over  flat 

Kiver  valley.  ^  j  r 

beds  of  limestone,  generally  covered  with  soil,  from  a  few  inches  to  a 
few  feet  thick,  to  the  middle  of  the  first  range  where  the  road  rises 
slowly  over  thirty  feet  of  yellow  sand  to  a  terrace  of  that  material  at 
the  second  range,  three  hundred  and  fifty  feet  above  the  sea.  The  face 
of  this  terrace  again  crosses  the  second  range  road  one-quarter  of  a 
mile  west  of  the  Laval  road,  and  is  lost  in  the  driftless  area  to  the 
westward. 

Passing  northward  a  terrace  of  forty  feet  is  crossed  before  the  third 
range  is  reached,  where  two  hundred  yards  beyond  the  road  climbs  the 
steep  face  of  a  sandy  terrace  one  hundred  and  forty-five  feet  above  the 
last ;  this  is  immediately  followed  by  another  rise  of  thirty -five  feet  to 
a  flat,  sandy  plain,  which  extends  from  the  rocky  hills  to  the  west,  to 
the  edge  of  the  river  valley.  This  plain  is  five  hundred  and  seventy- 
five  feet  above  the  sea,  and  continues  northward  two  miles,  with  a  few 
small  rocky  knolls  covered  with  till  projecting  from  it.  Beyond  this 
the  high  rocky  hills  encroach  from  the  westward,  causing  the  plain  to 
gradually  narrow,  while  the  knolls  are  more  frequent  until  the  road 
crosses  a  small  brook,  when  its  elevation  varies  from  five  hundred  and 
eighty  to  seven  hundred  and  fifteen  feet,  as  it  passes  over  sandy  till  to 
a  second  brook  half  a  mile  beyond ;  this  brook  is  crossed  at  an  eleva¬ 
tion  of  six'hundred  feet,  and  its  cut  banks  are  made  up  of  stratified 
coarse  sand  and  fine  gravel,  which  is  probably  of  local  fluviatile  origin. 

Beyond  this  the  road  descends  to  the  river  valley,  which  it  now 
follows  closely  ;  at  its  junction  with  the  lower  Lake  Beauport  road,  the 
river  is  five  hundred  feet  above  the  St.  Lawrence,  so  that  although 
beyond  this  point  terraces  line  either  bank,  they  have  probably  been 
laid  down  by  running  waters  in  the  old  river  valley,  and  mark  flood 
levels  rather  than  old  sea  shore  lines ;  their  composition  of  sands  and 
gravels  point  to  the  same  origin,  and  as  such  they  will  be  considered 
later  on. 
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River  Terraces. 

Above  tbe  level  of  the  highest  marine  deposits  along  the  valleys  of 
the  rivers  and  their  tributary  streams,  stratified  sands  and  gravels  have 
been  deposited  and  then  cut  into  terraces  facing  the  water.  These 
deposits  hold  a  great  quantity  of  coarse  material,  showing  that,  unlike 
the  marine  beds,  they  have  been  laid  down  by  waters  having  a  suffi¬ 
cient  current  to  transport  coarse  sand  and  gravels  from  their  original 
sources  and  deposit  them  in  stratified  order  as  at  present  found. 

These  deposits  are  only  seen  along  the  upper  portions  of  the  water¬ 
courses  in  the  northern  part  of  the  area  included  in  the  map,  and  as 
these  are  only  partly  cleared  it  is  impossible  to  follow  them  with 
accuracy,  and  at  times  to  see  them  at  all  except  along  the  larger 
streams. 

Along  the  River  Ste.  Anne  gravel  interbedded  with  sand  and  clay 
is  first  seen  a  short  distance  above  St.  Raymond,  the  number  and 
thickness  of  these  beds  increase  as  the  river  is  ascended  until,  at  about 
five  miles  up,  the  clays  are  entirely  replaced  by  coarse  sand  and  gravel. 
On  the  road  to  Lake  Sept  lies,  where  it  rises  from  the  river  valley, 
these  deposits  reach  to  a  height  of  ninety  feet  above  the  present 
water  level,  while  on  the  north  side  of  the  stream  a  short  distance 
above,  six  distinct  terraces  are  seen,  the  highest  being  120  feet  above 
the  river.  Beyond  this  to  the  Talyrade  River  terraces  continue  to 
flank  the  rocky  hills  on  the  north  side,  two  or  three  being  generally 
distinguishable,  of  which  the  highest  rarely  reaches  seventy-five  feet. 
From  here  to  the  east  line  of  Gosford  the  terraces  become  less  marked 
and  are  small  and  local. 

In  the  Jacques  Cartier  River  valley  similar  terraces  are  seen  above 
Valcartier  bridge ;  they  flank  the  gneiss  hills  on  either  side,  but  the 
highest  never  exceeds  100  feet  above  the  water  level.  On  the  whole 
they  are  more  marked  and  higher  than  those  of  the  Ste.  Anne  valley  ; 
this  is  probably  due  to  the  narrowness  of  the  valley,  which  would 
cause  the  waters  to  rise  to  higher  levels  during  periods  of  flood. 

In  the  Montmorency  valley  these  terraces  are  especially  noticeable 
on  the  point  between  the  Bras  and  the  main  stream,  where  well 
marked  terraces  in  stratified  sand  and  gravel  rise  120  feet  above  the 
water.  On  the  sides  of  the  smaller  streams  these  deposits  are 
seldom  more  than  fifty  feet  thick,  while  about  the  shores  of  the  various 
lakes  similar  sand  and  gravel  deposits  show  that  their  ancient  shore 
lines  were  considerably  higher  than  at  present.  About  Lake  Beauport 
the  terrace  faces  rise  in  places  fifty  feet  above  the  present  level,  while 
at  Lake  Simon  the  stratified  deposits  are  found  from  twenty-five  to 
thirty  feet  above  the  lake. 
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origin. 


Iron  ore  and 
ochre. 


East  and  West 
Grondines. 


Bourg  Louis. 


St.  Gabriel. 


South  of  Ste. 
Catherine. 


These  deposits  of  stratified  sand  and  gravel,  in  the  river  valleys,  show 
that  at  certain  times  their  waters  rose  to  the  level  of  the  highest  bed. 
This  rise  was  probably  caused  by  freshets  from  the  rapid  melting  of  ice 
during  the  close  of  the  glacial  period,  and  was  probably  greatly  aug¬ 
mented  by  dams  of  drift  and  ice,  which  formed  temporary  barriers  that 
caused  the  rapid  flow  of  water  to  deposit  the  sand  and  gravel  at  the 
high  levels  where  they  are  at  present  found. 

SwanijJS. 

V aluable  deposits  of  bog  iron  ore  and  ochre  ai’e  found  in  the  extensive 
swamps  and  small  lakes  in  the  district  about  the  St.  IVIaurice  River  a 
short  distance  west  of  the  area  under  consideration,  and  as  the  condi¬ 
tions  are  the  same  no  doubt  similar  deposits  occur  in  the  swamps  of 
the  Ste;  Anne  and  Jacques  Cartier  basins.  In  the  third  range  of  East 
and  West  Grondines  between  the  higher  terraces  of  the  Ste.  Anne  and 
the  limestone  of  the  second  range,  is  a  shallow  swamp  of  considerable 
extent.  An  extension  of  this  swamp  passes  north-east  through  the 
fourth  range  of  La  Tesserie  and  La  Chevrotiere,  where  near  the  head¬ 
waters  of  the  La  Chevrotiere  River,  it  is  over  one  mile  wide  and  is 
terminated  in  that  direction  by  the  sandy  terraces  crossing  from  the 
Ste.  Anne  River  to  Deschambault.  On  the  west  side  of  the  Ste.  Anne 
a  peaty  swamp  occupies  the  greater  part  of  Bourg  Louis  south  of  the 
railway  and  between  the  river  and  the  J acko  Branch,  where  it  rests 
upon  the  stratified  clay,  and  is  probably  rich  in  iron  ore  as  the  sands  of 
the  surrounding  district  are  strongly  impregnated  with  the  peroxide,  and 
often  hold  lenticular  beds  of  the  same  resting  on  the  underlying  clay 
or  interbanded  with  the  sand.  No  other  extensive  swamps  occur  in 
the  Ste.  Anne  basin,  but  all  the  small  depressions  among  the  Archajan 
hills  are  either  occupied  by  small  lakes  or  swamps.  In  the  basin 
of  the  Jacques  Cartier  the  swamps  are  more  extensive,  the  largest 
is  that  extending  from  the  boi'ders  of  the  river  to  the  gneiss  hills  be 
tween  Ste.  Catherine  and  St.  Gabriel  stations.  The  line  of  the  Quebec 
and  Lake  St.  John  railway  passes  through  it  and  the  deep  ditches 
along  the  line  cut  out  of  peat  show  that  considerable  decayed  vegetable 
matter  overlies  the  sands  and  clay  below.  The  surface  of  this  swamp 
is  broken  by  a  number  of  small  ponds,  while  its  solid  parts  are  covered 
with  a  thin  growth  of  small  black  spruce. 

South  of  Ste.  Catherine  along  the  base  of  the  Bonhomme  Mountain 
swampy  land  occupies  the  greater  part  of  the  fourth  range  of  Fossam- 
bault.  The  bottom  lands  on  either  side  of  Valcartier  bridge  are  very 
low  and  swampy  and  unfit  for  cultivation.  Much  of  the  land  along 
the  Portneuf  River  to  the  east  of  St.  Basile  is  low  and  swampy,  the 
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water  lodging  on  the  tough  impenetrable  clay,  but  with  a  small  expendi¬ 
ture  on  drainage  the  greater  part  of  this  land  might  be  I'eclaimed. 

On  the  road  between  Cap  Sante  and  L’Enfant  Jesus,  there  is  a 
great  bog  with  a  breadth  of  half  a  mile.  In  the  Grand  Bois,  on  the 

O  O  ^  ^ 

west  side  of  the  Jacques  Cartier  River,  swmmpy  land  extends  for  a  Jacques 
distance  of  six  miles,  but  is  never  very  wide.  Another  swamp  of 
considerable  size  lies  to  the  east  of  Ste.  Jeanne  de  Neuville  ;  the  Cana¬ 
dian  Pacific  railway  runs  through  the  southern  part  of  it  ;  this 
swamp  extends  eastward  to  the  gneiss  hills  at  the  head  of  the  River 
aux  Pommes.  Behind  the  rocky  hills  of  Loi’ette  and  between  the 
Quebec  and  Lake  St.  John  railway  and  the  St.  Charles  River,  is 
another  area  of  swampy  land,  which  extends  a  couple  of  miles  north¬ 
ward  along  the  Nelson  River.  Other  small  areas  of  swamp  are  met 
with  to  the  north  and  east  of  Loi'ette,  between  the  Archaean  hills. 

ECONOMIC  MINERALS. 

With  the  exception  of  bog  iron  ore,  ochre,  building  stones,  brick 
<;lays  and  infusorial  earth,  no  minerals  of  economic  value  are  met 
with  in  the  southern  portions  of  the  counties  of  Portneuf,  Quebec  and 
Montmorency. 

Iron  Ores. — Although  grains  and  small  patches  of  magnetite  are  jj-on  Qj-gg. 
common  in  the  gneisses  of  this  region,  no  deposit  sufficiently  large  to 
be  successfully  worked  is  known.  In  the  parishes  of  St.  Charles,  St. 

Paul  and  St.  Eustache  of  the  seigniory  of  Portneuf  magnetite  occurs 
freely  scattered  through  the  gneiss  in  grains  varying  from  one-twelfth 
to  one-half  an  inch  in  diameter.  Large  masses  are  found  in  the  rocks 
of  the  mountain  near  the  head  of  the  Riviere  aux  Pins. 

Ilmenite,  as  before  stated,  appears  to  be  a  constituent  mineral  of  Ilmenite. 
the  anorthosite  rocks,  in  the  rear  of  Chateau  Richer,  where  besides 
being  minutely  distributed  through  the  rocks,  it  is  found  in  segregated 
masses  up  to  four  or  five  inches  long  and  over  an  inch  thick.  According 
to  Dr.  T.  Sterry  Hunt,  this  ore  forms  one-hundredth  of  the  mass,  and 
in  places  five-hundredths. 

Haematite  was  observed  in  the  form  of  small  crystalline  masses  in  Haematite, 
several  of  the  large  pegmatite  veins  on  the  Ste.  Anne  and  J acques 
Cartier  rivers,  and  along  the  line  of  the  Quebec  and  Lake  St.  J ohn 
railway,  between  Lake  St.  Joseph  and  Lake  Sargent. 

Bog  Iron  Ore. — Deposits  of  this  mineral  have  for  a  long  time  been  Bog  iron  ore. 
worked  in  the  vicinity  of  Three  Rivers,  whei’e  it  has  been  smelted  in 
the  St.  Maurice  Forges  ;  as  the  conditions  under  which  it  occurs  there 
prevail  in  the  western  portion  of  the  region  under  consideration,  no 
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doubt  extensive  deposits  of  this  mineral  will  be  found  in  the  swamps 
and  lakes  of  the  valleys  of  the  Ste.  Anne  and  Jacques  Cartier  rivers. 
In  the  Grand  Bois,  on  the  west  side  of  the  Jacques  Cartier,  there 
is  a  deposit  said  to  extend  parallel  to  the  river,  and  to  occur  in 
patches  for  nearly  six  miles  with  a  breadth  of  from  fifty  to  one 
hundred  and  fifty  yards.  Between  Portneuf  and  St.  Basile,  in  the 
Bois  d’Ail,  there  is  a  deposit  extending  over  an  area  of  four  acres. 
Indications  of  this  ore  were  also  met  with  in  the  great  swamp  between 
Ste.  Catherine  and  St.  Gabriel,  and  also  to  the  north  of  the  Bonhomme 
Mountain.  It  occurs  also,  with  ochre,  in  the  swamp  along  the 
branch  railway  to  Jackson’s  mill,  and  at  the  Pointe  desFourches,  near 
St.  Raymond. 

Ochre.  Ochre. — Iron  ochres  are  found  in  a  great  many  localities,  in  fact,  the 

stratified  sand  is  nearly  always  highly  impregnated  with  them,  which 
gives  it  the  dark  yellow  colour.  The  mineral  often  occurs  in  layers 
segregated  out  of  the  sands.  These  layers  of  ochre  are  most  common 
when  the  sand  is  covered  with  swamp,  and  then  often  a  considerable 
thickness  of  this  material  is  found  resting  on  the  sand.  Such  beds 
are  seen  on  the  west  side  of  the  Ste.  Anne  River  between  the  St.  Ray- 

Pointe  des  mond  bridge  and  Jackson’s  mill,  also  on  the  Pointe  des  Fourches, 

V.  ^ 

cure  es.  ^11  the  swamps  before  mentioned  have  deposits  more  or  less  ex¬ 

tensive.  In  the  parish  of  Ste.  Anne  de  Montmorency,  about  a  mile 
and  a  quarter  above  the  mouth  of  the  Ste.  Anne  River,  there  is  a 
deposit  of  ochre  extending  over  about  four  acres.  The  locality  is  on 
the  top  of  the  bank  which  overlooks  the  main  road,  from  which  it  is 
removed  about  a  quarter  of  a  mile.  The  surface  of  the  deposit  has  a 
slope  to  the  south-east  of  about  fifty  feet  in  about  one  hundred  and 

Large  deposit,  fifty  yards,  but  the  bottom  of  the  deposit  keeps  nearly  on  a  level  with 
the  lower  side  for  some  distance  back,  and  then  rises  quickly  up  to  the 
higher  side.  The  thickness  of  the  deposit  is  thus  about  seventeen  feet 
to  four  feet.  Three  colours  exist  on  the  surface,  yellow,  red  and  blackish 
brown  ;  but  the  lower  and  by  far  the  larger  part,  is  an  ochre  of  whitish- 
green  colour.  In  this  green  portion  the  iron  is  in  a  lower  state  of 
oxidation  than  in  the  yellow,  but  like  it,  becomes  red  upon  ignition. 

Bog  mangan-  ]^Qg  Jlanganese. — On  the  St.  Louis  road,  about  four  miles-  and  a  half 
from  Quebec,  there  is  a  small  deposit  of  this  ore.  It  occurs  in  black 
honeycombed  masses  imbedded  in  sand,  and  occupies  an  area  of  sixty 
yards  by  five  yards  wide,  with  a  thickness  of  one  foot  in  the  middle 
gradually  thinning  all  round. 

Brick  clay.  Brick  Clay.—  The  stratified  clays  found  extensively  along  the  St. 

Lawrence  margin  and  in  the  lower  portions  of  the  river  valleys,  answer 
admirably  for  brick-making.  Bricks  from  these  clays  are  made  at  St. 
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Raymond,  and  on  the  east  bank  of  the  Ste.  Anne  River  below  St.  Alban. 

Extensive  brick-yards  are  located  in  the  valley  of  the  St.  Charles  River 
along  the  Little  River  road. 

Building  Stones. — The  different  outcrops  of  Trenton  limestone  afford  Building  atone 
abundant  quarries  of  this  material.  The  beds  of  the  upper  and  lower 
portions  are  liable  to  contain  partings  of  black  bituminous  shale  which 
cause  the  quarried  stone  to  be  generally  of  small  dimensions  when  free 
from  flaws.  The  beds  of  the  middle  part  of  the  formation  are  very  free 
from  such  partings  and  afford  stone  of  dimensions  up  to  six  feet  in 
thickness. 

At  St.  Alban  bridge,  the  gorge  of  the  Ste.  Anne  River,  for  half  a 
mile  above  and  for  two  miles  below,  passes  through  these  rocks,  and 
any  amount  of  good  stone  might  be  obtained  there.  The  stone  is  light 
grey  in  colour,  with  a  yellowish  tinge,  and  is  finely  granular  in 
texture. 

In  the  rear  of  the  fourth  and  front  of  the  fifth  range  of  La 
Chevrotiere,  extensive  quarries  have  been  worked  for  a  number  of 
years  in  beds  of  nearly  the  same  horizon  as  the  above.  The  stone  has 
a  yellowish-grey  colour  of  even  tint,  and  is  not  readily  discoloured  by 
weathering.  Its  texture  is  more  granular  than  the  Montreal  stone,  but 
it  does  not  take  so  fine  and  sharp  an  edge,  nor  does  it  pick  out  so  well. 

This  stone  has  been  used  extensively  for  the  large  public  works  of 
Quebec,  and  is  drawn  from  the  quarries  some  two  miles  to  the  railway. 

The  quarries,  owned*  by  some  seven  individuals  or  companies,  are 

opened  on  both  sides  of  the  St.  Alban  road  for  a  distance  of  over  a 

mile.  The  beds  worked  are  only  four  or  five  in  number,  and  as  they 

lie  nearly  flat,  and  are  near  the  surface,  the  quarries  are  only  a  few 

feet  deep.  The  greatest  thickness  obtained  here  is  6  ft.  3  in.,  but  this  Thickness  of 

bed  is  liable  to  break  into  beds  of  3  ft.  6  in.  and  2  ft.  4  in.  ;  above  this 

is  another  of  nearly  3  ft.  thickness,  overlaid  by  beds  of  2  ft.  and  15  in. 

in  thickness.  To  the  south  of  this  locality,  in  the  second  range,  smaller 

quarries  have  been  worked  in  the  past,  but  are  now  idle  ,  the  stone 

here,  although  hard  and  massive,  is  penetrated  by  thin  partings  of 

black  shale,  which  soon  weather  on  exposure  and  give  the  dressed  stone 

a  rough  appearance. 

At  Pointe  aux  Trembles,  extending  over  several  lots,  there  is  a  grey  Pointe  aux 
limestone  in  massive  beds,  in  which  quari’ies  have  been  woiked.  It 
has  a  colder  tint  than  the  stone  of  La  Chevrotiere  and  is  less  granular  ; 
it  is  not  soft,  but  can  be  worked  to  a  sharp  edge.  The  beds  yield  good 
large  blocks,  and  the  stone  has  been  used  in  Quebec  for  the  construc¬ 
tion  of  the  Champlain  market  and  other  public  buildings.  At  Cap  Cap  Santa. 
Sante  the  black  bituminous  shales  of  the  Utica  formation  are  at 
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St.  Ambroise. 


Beauport. 


Chateau 

Richer. 


Gneiss. 


St.  Basile. 


intervals  interstratiiiecl  with  calcareous  layers  of  two  to  six  inches  thick. 
They  are  cf  two  colours,  the  upper  dark  grey  and  the  lower  light 
greenish-grey ;  the  former  are  the  more  bituminous,  the  later  the 
harder  and  more  calcareous,  giving  good  lime  when  burnt.  From  the 
remarkable  evenness  and  smoothness  of  these  layers,  they  are  well 
adapted  for  hearths,  chimney  jambs,  sills  and  lintels,  and  are  also  excellent 
material  for  paving  cellars  and  such  like  23urposes.  They  are,  however, 
jointed  in  various  directions,  and  great  \yeights,  after  the  stones  had 
been  exposed  to  the  weather  for  some  time,  might  crack  them  in  these 
joints.  The  joints  are  vertical  to  the  plane  of  the  beds,  and  they  run 
chiefly  in  three  directions,  giving  rise  to  two  sets  of  rhomboids,  one 
much  more  acute  than  the  other.  These  beds  arefii’st  seen  about  half  a 
mile  above  the  mouth  of  the  Jacques  Cartier,  and  thence  extend  along 
the  beach  to  half  a  mile  above  Cap  Sante  church. 

On  the  outcrops  of  limestone,  from  St.  Ambroise  eastward  to  Beau- 
port,  numerous  small  quarries  have  been  opened  and  a  large  quantity 
of  stone  extracted  for  burning  into  quick-lime  and  for  road  metal. 
This  stone,  is  generally  dark  in  colour,  without  a  good  granular  texture, 
and  is  greatly  divided  by  thin  beds  and  partings  of  black  bituminous 
shale,  so  that  no  blocks  of  any  considerable  thickness  are  obtainable. 

At  Beauport,  building  stone  of  moderate  dimensions  is  taken  from 
large  quarries  on  the  hillside  behind  the  village.  This  stone  is  of  the 
same  description  as  the  above,  and  is  used  for  private  buildings  in  and 
around  Quebec.  In  rear  of  Beauport  to  the  Montmorency  River,  small 
quarries  and  accompanying  limekilns  are  seen  on  nearly  every  farm 
lot.  The  limestone  here  is  very  thin  bedded  and  greatly  mixed  with 
shale,  and  is  useful  only  for  lime-burning. 

At  ChMeau  Richer  there  are  nine  quarries  in  operation.  The  lime¬ 
stone  is  somewhat  similar  to  that  of  Beauport,  but  of  a  better  quality, 
being  preferi’ed  by  builders  in  the  construction  of  private  buildings  in 
Quebec. 

Gneiss. — IMany  of  the  bands  of  gneiss  in  the  Archsean  area  would 
prove  excellent  material  for  the  foundations  of  large  superstructures, 
bridge  piers,  or  harbour  works,  where  superior  strength  and  hardness 
are  necessary. 

But  few  attempts  have  been  made  to  quarry  these  rocks,  the  abund¬ 
ance  and  good  quality  of  the  limestone  leading  to  its  employment  for 
most  purposes  in  which  the  gneiss  might  have  been  used.  The  cost 
of  quarrying  and  dressing  the  gneiss  is,  of  course,  much  greater  than 
in  the  case  of  the  limestone. 

A  quariy  in  a  flne-grained,  dark  grey  syenitic  gneiss  was  opened  at 
St.  Basile  and  stone  taken  out  for  the  walls  of  the  church  at  that  place. 
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This  rock  splits  readily  across  the  bedding  in  any  direction,  and  may 

be  obtained  in  blocks  of  fifteen  inches  in  thickness.  On  the  east  side  of 

the  Jacques  Cartier  River,  one  mile  south  of  the  railway  bridge  at  St.  St.  Gabriel. 

Gabriel,  there  is  an  outcrop  of  red,  medium-grained  syenitic  granite, 

from  which  the  stone  for  the  railway  bridge  piers  was  obtained.  This 

rock  is  an  excellent  building  material.  It  works  well,  splitting  easily 

into  large  blocks,  and  has  a  good  colour  when  dressed. 

The  old  dam  of  the  Quebec  waterworks,  on  the  St.  Charles  River 
behind  Lorette,  was  built  of  gneiss  obtained  from  a  quarry  close  by.  Lorette, 

It  splits  in  all  directions  by  means  of  wedges,  and  is  capable  of  receiv¬ 
ing  fine  smooth  faces  with  sharp  edges.  This  rock  is  also  hornblendic 
with  a  distinct  gneissic  structure. 

At  the  St.  Joachim  falls,  on  the  Ste.  Anne  de  Montmorency  River,  St.  Joachim, 
the  rock  consists  of  micaceous  gneiss,  of  which  the  stratification  is 
most  beautifully  and  remarkably  regular,  without  any  twists  or  undu¬ 
lations.  The  rock  is  thin  bedded,  and  although  the  beds  appear  to 
adhere  pretty  firmly  together,  it  is  probable  that  by  the  aid  of  wedges, 
large  slabs  might  be  split  off"  with  any  required  thickness,  down  to  two 
or  three  inches,  and  would  constitute  an  excellent  material  for  foot 
pavements. 

Infusorial  Earth. — This  substance,  which  is  extensively  used  as  a  infusorial 
polishing  powder,  as  well  as  for  a  non-conducting  material  and  other 
purposes,  consists  of  minute  siliceous  remains  of  diatoms.  A  consider¬ 
able  deposit  of  this  earth  is  found  on  the  twentieth  lot  of  the  second 
range  of  Laval  settlement,  which  is  on  the  right  bank  of  the  Bras,  just  Laval, 
at  its  junction  with  the  Montmorency.  The  deposit  is  about  fifteen  feet 
thick  and  occurs  in  sand  containing  boulders,  about  forty  feet  above  the 
river,  and  is  overlaid  by  fifty  feet  of  the  same  material.  In  colour  it 
is  partly  yellowish  and  partly  lead-grey,  the  colours  being  sometimes 
arranged  in  different  layers,  and  sometimes  irregularly  intermixed  in 
spots  and  patches. 

Another  deposit  of  this  material  occurs  on  the  east  side  of  the  north 
branch  of  the  Ste.  Anne  River  in  the  ninth  range  of  Gosford.  This  Gosford. 
deposit  extends  over  an  area  of  half  an  acre  in  the  river  valley  ;  it  is  of 
a  lead-grey  colour,  and  has  been  found  to  exceed  four  feet  in  thickness. 
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Notes  on  the  Microscopical  Character  of  some  Rocks  from  the 
Counties  of  Quebec  and  Montmorency,  collected  by  Mr.  A.  P. 
Low,  1889-91. 

By  Mr.  W.  F.  Ferrier,  B.A.Sc.,  F.G.S. 


In  the  following  short  notes  on  Mr.  Low’s  rocks  a  scheme  of  classifi¬ 
cation  has  been  adopted  about  which  it  may  be  desirable  to  add  a  few 
words  of  explanation. 

I  am  indebted  to  Dr.  F.  D.  Adams,  of  McGill  University,  for  his 
kind  permission  to  make  use  of  this  scheme,  which  has  not  yet  been 
published,  but  will  appear  in  the  forthcoming  number  of  the  Neues 
Jahrbuch  fur  Mineralogie. 

Dr.  Adams  proposes  to  apply  the  name  “  anorthosite,”  originally 
used  by  Hunt  as  a  general  term  for  the  plagioclase  rocks  of  the  so-called 
Upper  Laurentian,  to  those  varieties  of  gabbro  in  which  plagioclase  very 
largely  predominates.  The  plagioclase  is,  in  nearly  all  cases  observed, 
labradorite,  but  in  a  few  instances  it  is  andesite.  This  use  of  the 
term  “  anorthosite  ”  has  been  approved  of  and  adopted  by  Prof. 
Rosenbusch.  The  subdivisions  of  the  gabbro  family  would  then  be 
as  follows ; — 


Labradorite  (jyrincipally)  -P  diaUage 

“  “  -I-  rhombic  piyroxene 

“  “  +  diaUage  -P  olivine 

“  “  -p  rhombic  pyroxene 

-p  olivine 

“  “  -p  olivine 

“  “  (alone) 


—  Gabbro  proper. 
=  Norite. 

—  Olivine  Gabbro. 

=  Olivine  Norite. 

—  Troktolite. 
Anorthosite. 


Then  when  the  felspathic  constituents  of  the  rocks  fail,  we  have  : — 


Pyroxene  ( alone ) 
DiaUage  -p  olivine 
Bronzite  -p  olivine 
Alagnetite  -P  olivine 
Olivine  ( alone ) 
kc.,  &c. 


=  Gabbro  Pyroxenite. 

=  DiaUage  Peridotite  —Wehrlite. 
r=  Bronzite  Peridotite  =  Harzburgite. 
—  Magnetite-Olivenite. 

=  Peridotite. 
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Dr.  Adams  recently  examined  a  few  of  the  specimens  from  the 
Chateau  Richer  area,  and  in  a  communication  to  me  calls  attention  to 
the  following  points  noted  in  their  examination  ; — 

1.  Plagioclase  in  all  the  specimens  preponderates  very  largely,  to 

the  almost  entire  exclusion  of  the  other  constituents. 

2.  Most  of  the  slides  examined  show  excellent  cataclastic  struc¬ 

ture. 

3.  A  few  of  the  specimens  hold  a  very  little  quartz,  principally 

in  the  crushed  portion  of  the  rock. 

4.  The  coloured  constituents  when  present  consist  of  pyroxene, 

hornblende,  biotite  and  ilmenite. 

In  the  examination  of  the  rocks  here  described  untwinned  grains  of 
felspar  have  frequently  been  observed,  but,  as  has  been  pointed  out  by 
G.  W.  Hawes*,  many  triclinic  felspars  show  no  twinning  in  thin 
sections,  and  consequently  a  separation  of  the  felspars  by  means  of  a 
dense  solution,  and  a  chemical  examination,  would  be  necessary  to 
determine  with  any  degree  of  certainty  whether  these  grains  consist  of 
a  monoclinic  or  triclinic  felspar. 

Unfortunately  there  was  no  opportunity  in  the  present  instance  to- 
make  the  necessary  separation,  but  a  careful  examination  of  typical 
specimens  from  the  region  is  purposed  with  a  view  to  the  deter¬ 
mination  of  the  occurring  felspars. 

Hornblende  Granite  Gneiss,  containing  hyperstliene  and  some  biotite. 

— On  road,  east  side  Jacques  Cartier  River,  24  miles  N.  of  Valcartier. 

See  Div.  V.,  p.  18. 

A  rather  coarse-grained  indistinctly  gneissic  rock,  which  in  thin  sec¬ 
tions  is  seen  to  be  composed  of  the  following  minerals  as  essential  con¬ 
stituents  :  Orthoclase,  quartz,  plagioclase,  hornblende,  a  rhombic  pyrox¬ 
ene,  and  biotite.  Accessory  minerals  present  are  magnetite,  zircon, 
apatite,  and  pleonaste  (?). 

That  the  rock  has  been  submitted  to  great  pressure  is  shown  by  the 
fact  that  the  constituents  frequently  exhibit  uneven  extinction  and  in 
some  cases  are  broken  up  into  aggregates  of  smaller  grains.  Inter¬ 
mingled  with  these  smaller  grains,  or  occurring  as  borders  around  por¬ 
tions  of  the  larger  ones,  are  little  areas  of  orthoclase  and  quartz  intimately 
associated  with  one  another  in  such  a  manner  as  to  resemble  the  struc- 

*On  the  Mineralogical  Composition  of  the  normal  Mesozoic  Diabase  upon  the 
Atlantic  border.  G.  W.  Hawes.  Proceed.  U.  S.  Nat.  Mus.,  1881,  pp.  119-134. 
Also  “On  the  determination  of  feldspar  in  thin  sections  of  rocks,”  ibid.,  pp.  134-136. 
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ture  known  as  granophyr.  This  may  really  be  a  structure  produced 
by  the  crushing  of  the  rock,  owing  to  the  orthoclase  being  cracked  and 
the  cracks  infiltrated  with  quartz.  If,  however,  on  further  study,  it 
prove  to  be  an  original  structure,  this  would  indicate  that  the  rock  is 
really  a  crushed  granite. 

The  orthoclase  and  quartz  occur  in  irregular  shaped  clear  grains  which 
frequently  show  uneven  extinction,  and  are  sometimes  broken  up  into 
smaller  grains  as  above  mentioned. 

The  same  is  true  of  the  plagioclase  felspar.  It,  however,  as  a 
general  rule,  does  not  show  the  effects  of  pressure  to  such  a  maiked 
degree.  It  occurs  twinned  according  to  both  the  albite  and  pei’icline 
laws,  the  lamelhe  being  frequently  bent  and  the  twinning  itself  prob¬ 
ably  in  many  cases  induced  by  pressure. 

The  hornblende  is  strongly  pleochroic  in  green  and  yellow  tints, 
exhibits  good  cleavages  and  the  ordinary  optical  properties  chaiactei- 
istic  of  that  species. 

A  considerable  amount  of  pyroxene,  sometimes  showing  a  decided 
pleochroism,  is  present  in  the  sections.  This  has,  in  the  two  sections 
which  have  been  made  of  this  rock,  invariably  a  parallel  extinction, 
and  is  in  all  probability  a  rhombic  pyroxene  allied  to  hypersthene.  It 
is  sometimes  found  partially  decomposed  to  a  substance  resembling 
serpentine. 

Associated  with  the  hornblende  is  a  small  amount  of  biotite  in  irregu¬ 
lar  shaped  individuals. 

The  iron  ore,  which  occurs  in  a  few  black  opaque  grains,  is  strongly 
magnetic  and  is  therefore  magnetite. 

The  zircon  occurs  in  considerable  quantity  in  the  form  of  short,  stout, 
crystals  with  the  usual  very  strong  double  refraction,  or  in  rounded 
crystalline  grains. 

Apatite  is  also  found  in  considerable  abundance  in  similar  stout 
crystals. 

The  minei’al  referred  to  as  pleonaste,  only  three  individuals  of  which 
were  found  in  the  two  sections  examined,  occurs  in  the  shape  of  small 
rounded,  isotropic  grains,  of  a  pale  yellowish-green  colour  with  a  rather 
high  index  of  refraction  and  showing  no  cleavage.  No  axial  figure 
could  be  detected  in  convergent  light.  Its  characters  approach  more 
closely  to  that  variety  of  spinel  known  as  pleonaste,  than  to  any  other 
mineral  which  commonly  occurs  as  a  rock  constituent.  The  dull  brown 
colour  of  the  rock  is  seen  in  a  thin  section  to  be  apparently  due  to  the 
serpentine-like  decomposition  product  of  the  rhombic  pyroxene,  which 
spreads  all  through  the  rock  in  a  network  of  minute  fissures  between,, 
and  traversing  the  grains. 
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Mica  Diorite  Gneiss. — Road  west  side  Sault  a  la  Puce  River,  at  bridge 
crossing  west  branch,  three  miles  north  of  Chateau  Richer. 

This  rock,  which  is  medium-grained  and  greatly  decomposed,  consists, 
in  the  section  examined,  almost  entirely  of  plagioclase  felspar.  Some 
bisilicates  were  originally  present  in  the  rock,  but  these  are  now  so 
decomposed  to  a  chlorite  that  it  is  impossible  in  all  cases  to  state  what 
the  original  minerals  were.  A  small  amount  of  biotite  still  remains 
unaltered,  but  it  is  possible  that  some  of  the  chlorite  was  derived  from 
bornblende.  A  considerable  amount  of  ilmenite,  for  the  most  part 
altered  to  leucoxene,  together  with  a  few  slender  crystals  and  irregular 
fragments  of  a  mineral  having  the  optical  characters  of  apatite,  are  also 
present. 

The  rock  has  evidently  been  much  crushed.  The  larger  individuals 
of  plagioclase  are  seen  to  be  separated  by  a  mosaic  of  smaller  grains, 
which,  in  most  cases  at  least,  have  clearly  been  derived  from  the  break¬ 
ing  up  of  larger  grains.  The  twinning  lamellae  of  the  plagioclase  are 
also  bent,  the  mineral  shows  an  uneven  extinction  and  is  filled  with 
little  hair-like  inclusions.  A  brown  decomposition  product  is  present 
in  abundance,  filling  the  minute  fissures  in  the  minerals,  as  in  the  case 
of  the  hornblende  granite  gneiss  from  the  east  side  of  the  Jacques 
Cartier  River.* 

The  chlorite  resulting  from  the  decomposition  of  the  bisilicates  is  of 
two  kinds,  one  of  which,  of  a  light  green  colour,  corresponds  to  the 
normal  variety  usually  observed.  The  other  is  of  a  yellowish-brown 
colour,  has  a  somewhat  stronger  double  refraction,  and  occurs  in  little 
spherulitic  aggregates,  which,  between  crossed  Nichols,  show  the  usual 
dark  cross. 

Mica  Diorite  Gneiss. — Road  up  Sault  a  la  Puce  River,  three  miles  north 
of  Chateau  Richer. 

This  is  essentially  the  same  rock  as  the  foregoing  one,  but  contains 
a  somewhat  larger  amount  of  orthoclase,  and  does  not  show  cataclastic 
structure  to  such  a  marked  degree. 

No.  1.  Anorthosite. — Lots  13  and  14,  N.W.  range  of  Bras,  Sault  a  la 
Puce. 

A  fine-grained  light  greenish-grey  rock,  consisting  very  largely  of 
plagioclase,  although  some  untwinned  grains  of  felspar  are  present 
which  may  possibly  be  monoclinic,  t  Evidences  of  pressure  are  seen 


*See  p.  74  L. 

tSee  Introductory  Eemarks. 
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in  the  bending  of  the  twinning  lamellie  and  in  the  cracking  and 
breaking  of  the  larger  grains.  The  section  affords  a  good  example  of 
Tornebohm’s  “mortar-structure”  which  is  characterized  by  grains  of 
felspar  and  quartz  cemented  by  a  fine  mortar  of  the  same  materials.* 
Little  patches  of  serpentine  are  seen  in  the  section,  resulting  from 
the  decomposition  of  some  bisilicate,  with  which  biotite  is  intimately 
associated.  A  considerable  quantity  of  an  opaque  iron  ore,  probably 
ilmenite,  is  present,  sonae  of  the  grains  exhibiting  sharp  crystal 
outlines.  Numerous  irregular  grains  and  crystals  of  apatite  were  also 
observed.  A  very  few  gi-ains  of  quartz  occur  in  the  section.  Mr. 
Low  states  that  he  observed  large,  apparently  untwinned,  felspar 
crystals,  porphyritically  developed  in  this  rock,  but  none  are  visible  in 
the  hand-specimen  examined. 

Ao.  %.  Anorthosite. — Lot  18,  S.W.  range,  Sault  a  la  Puce,  one  mile 
further  northward  up  the  path  from  locality  of  No.  1,  near  the 
northern  boundary  of  the  anorthosite  area. 

This,  in  the  hand  specimen,  is  seen  to  be  a  rather  fine-grained  light 
yellowish-grey  felspathic  rock,  containing  only  a  very  small  proportion 
of  bisilicates  and  a  little  iron  ore.  It  weathers  to  a  rusty  brown 
colour.  Mr.  Low,  in  his  notes,  remarks  that  this  is  the  same  rock  as 
No.  1,  occurring  in  large  loose  angular  fragments.  Under  the 
microscope  it  is  seen  to  be  composed  very  largely  of  plagioclase  felspar, 
the  extinction  angle  of  which  (measured  on  P)  was  found  by  several 
determinations  to  be  about  8°,  which  would  bring  it  under  the 
labradorite  group  of  the  plagioclase  series.f  The  usual  evidences  of 
pressure  are  seen  in  the  section,  which  presents  the  appearance  of  a 
fine-grained  mosaic  of  felspar  through  which  a  few  larger  grains  are- 
scattered.  The  bisilicates  originally  present  are  now  almost  entirely 
altered  to  a  serpentine-like  substance.  A  little  biotite  is  present,  also 
apatite  and  ilmenite. 

Ao.  S.  Anorthosite. — Lot  13,  N.  E.  range,  Sault  a  la  Puce. 

The  rock  is  light  greenish-yellow  in  colour  and  consists  very  largely 
of  plagioclase,  nearly  all  well  twinned  and  finely  granulated.  A  few^ 
large,  twisted  and  broken,  felspar  individuals  of  a  violet  tinge  lie  in 
this  granulated  material.  Lenticular  patches  of  biotite  occur  in  the 
hand  specimen,  and  a  few  minute  fragments  of  hornblende  and  apatite 


*(Teol.  Foren.  Forhandl.,  1881,  V.,  p.  233. 

tCf.  Max  Schuster,  “  Ueber  die  Optische  Orientirun^  der  Plagioklase.”  T.M.P,, 
M.  1880,  III.,  117-  284. 
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were  observed  in  the  thin  section  ^  examined.  Ilmenite,  in  small 
grains,  is  also  distributed  through  the  rock.  A  single  grain  of  what 
is  apparently  quartz  was  detected  in  the  fine-grained  portion  of  the 
rock,  but  the  axial  figure  obtained  was  not  satisfactory  enough  to 
determine  it  with  certainty.  In  his  field  notes  Mr.  Low  regards  this 
as  the  same  rock  as  Nos.  1  and  2.  Dr.  Adams  examined  a  fragment 
of  this  specimen,  which,  however,  showed  no  coloured  constituent, 
with  the  exception  of  a  few  small  grains  of  iron  ore. 

Ko.  4.  Anorthosite. — Lot  8,  S.  W.  range,  Sault  a  la  Puce. 

Essentially  the  same  rock  as  No.  2,  but  the  specimen  is  darker  in 
colour,  with  patches  of  a  reddish-violet  tinge  in  it,  is  somewhat 
coarser-grained,  and  the  thin  section  examined  shows  a  larger  pro¬ 
portion  of  coloured  constituents,  although  these  are  far  from  being 
abundant.  Tornebohm’s  “  mortar-structure  ”  is  well  shown  in  this 
rock,  as  in  No.  2.  The  plagioclase  is  full  of  microlites,  and  in  several 
grains  beautiful  examples  of  pressure  twinning  and  zonal  structure  are 
seen.  The  bisilicates  are  much  decomposed,  in  some  cases  entirely  so, 
chlorite  and  hematite  filling  the  spaces.  Biotite  appears  to  be  the 
most  abundant  coloured  constituent.  Little  hexagonal  scales  of 
hematite  occur  in  the  felspar,  and  there  are  also  a  few  crystals  and 
irregular  grains  of  apatite  distributed  through  the  section.  Ilmenite 
is  also  present  in  small  veins  and  isolated  grains  and  crystals. 

Note. — Nos.  5  to  15  form  a  continuous  section,  going  south  along 
the  road  on  west  side  of  Sault  a  la  Puce  River  in  the  Parish  of 
Chateau  Richer. 

No.  5.  Anorthosite. — Lots  63  and  64,  Chateau  Richer. 

This  is  a  fine-grained,  greyish,  almost  purely  felspathic  rock,  indis¬ 
tinctly  foliated,  and  having  larger  felspar  individuals  disseminated 
through  it  giving  to  it  a  somewhat  porphyritic  appearance. 

The  plagioclase  shows  excellent  cataclastic  structure  and  perfect 
granulation.  A  few  small  grains  of  iron  ore  are  scattered  through  it, 
and  a  very  minute  quantity  of  biotite  and  chloritic  material  is  present. 

No.  oa.  Norite. — Same  locality  as  No.  5,  with  which  it  is  closely  asso¬ 
ciated. 

A  rather  fine-grained  rock,  with  a  few  plagioclase  crystals  porphyri- 
tically  developed.  It  weathers  to  a  brownish-white  colour.  Consists 
of  plagioclase,  an  untwinned  felspar,  hypersthene,  biotite,  a  very  small 
quantity  of  hornblende  and  a  little  iron  ore  probably  ilmenite,  and 
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apatite.  The  plagioclase  presents  no  unusual  features.  The 
hypersthene  is  .strongly  pleochroic,  in  light  green  and  pink  shades.  It 
is  much  cracked,  the  cracks  being  filled  with  a  serpentinous  decom¬ 
position  product  which  also  spreads  all  through  the  rock  in  a  network 
of  minute  fissures  between,  and  traversing  the  grains. 

i\"o.  6.  Anorthosite. — 100  yards  S.  of  locality  of  Nos.  5  and  5«. 

A  fine-grained  pink  and  green  felspathic  rock  with  gneissic  struc¬ 
ture.  Under  the  microscope  it  is  seen  to  consist  very  largely  of 
plagioclase,  well-twinned,  but  not  very  fresh  in  the  specimen  examined. 
A  little  biotite  also  occurs,  but  is  much  altered.  Ilmenite  is  rather 
abundant,  in  grains  surrounded  by  a  dull  decomposition  product  of 
.some  kind  which  does  not  present  the  usual  chai'acters  of  leucoxene. 
Apatite  in  rounded  grains  is  tolerably  plentiful  thi’oughout  the  section 

No.  7.  Alica  Diorite  Gneiss,  containing  some  quartz. — At  first  forks 

of  road  up  Sault  a  la  Puce  River. 

In  the  hand  specimen  it  presents  the  appearance  of  a  coarse-grained 
rock  which  is  much  weathered  and  rusty.  It  consists  of  plagioclase, 
quartz,  and  a  considerable  quantity  of  biotite.  The  plagioclase  is  all 
in  rather  large  grains,  with  not  much  crushed  material  between  them, 
and  is  well-twinned.  The  quartz  occurs  as  a  few  grains  scattered 
amongst  the  felspar.  The  biotite  is  dark  brown  in  colour,  strongly 
pleochroic,  and  in  many  instances  shows  a  partial  or  complete  alteration 
bo  chlorite.  A  few  grains  of  apatite  and  a  little  iron  ore  were  observed. 

No.  8.  Biotite  Norite  Gneiss. — Lot  65,  Chateau  Richer. 

Mr.  Low  states  that  there  is  some  uncertainty  as  to  whether  the  rock 
from  which  this  specimen  was  taken  is  in  situ  at  the  locality.  It  is  a 
rather  coarse-grained,  dark  greenish,  rusty-weathering  rock  with 
minute  particles  of  iron  pyrite  distributed  through  it.  Gneissic  struc¬ 
ture  is  shown  in  the  mass.  It  consists  of  plagioclase,  hypersthene, 
biotite,  some  quartz,  a  large  amount  of  apatite,  and  a  little  ilmenite 
and  iron  pyrite.  The  plagioclase  exhibits  the  usual  effects  of  pressure 
^and  is  finely  granulated.  The  hypersthene  is  almost  entirely  altered 
to  serpentine,  and  the  biotite  in  many  instances  to  chlorite.  A  few 
grains  of  quartz  were  observed  in  the  section  examined.  Apatite  full 
of  inclusions  is  exceedingly  abundant,  occurring  in  large  irregular 
grains. 

No.  9.  Granite  Gneiss. — A  short  distance  S.  of  No.  8. 

A  greenish-gi’ey  rusty-weathering  rock  consisting  of  quartz,  felspar 
((orthoclase  and  plagioclase),  and  a  small  quantity  of  biotite  and  iron 
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pyrite.  The  quartz  and  felspar  occur  in  large  irregular  grains  distri¬ 
buted  through  a  fine-grained  mosaic  derived  from  the  crushing  and 
breaking  up  of  the  same  materials.  Secondary  granophyr  structure  is 
well  developed  in  the  section.  The  felspar  is  mainly  untwinned 
(orthoclase) ;  plagioclase,  although  present,  being  not  at  all  abundant. 
The  structure  of  the  rock  is  granitic  and  it  bears  evidence  of  having 
been  greatly  crushed.  A  large  quantity  of  magnetite,  some  iron  pyrite 
and  a  little  apatite  are  present.  Decomposition  products  spread  all 
through  the  rock,  giving  it  a  rusty  appearance.*  Chlorite  also  occurs, 
apparently  derived  from  the  deconiposition  of  grains  of  hornblende  or 
biotite. 

jYo.  11.  Anorthosite. — Lot  68,  Chateau  Richer. 

This  is  an  almost  exclusively  felspathic  rock  of  a  light  greenish-grey 
colour  tinged  with  light  violet.  Scarcely  a  trace  of  any  bisilicates  are 
discernible  in  the  specimen  furnished  me.  The  greater  proportion  of  the 
felspar  grains,  if  not  all,  consist  of  plagioclase.  Some  show  no  twin¬ 
ning.  The  felspar  occurs  in  layers  of  larger  grains,  with  granulated 
felspar  between  them,  giving  to  the  section  a  banded  appearance. 

Some  of  the  larger  grains  are  much  twisted  and  broken,  and  grano- 
phyric  structure  is  developed  throughout  the  section.  A  very  few 
traces  of  what  were  once  bisilicates  were  observed,  but  they  are  now 
entirely  altered  to  chlorite,  hematite,  itc.  Some  few  small  clear  gi’ains 
of  quartz  were  observed  amongst  the  crushed  plagioclase.  Apatite  is 
present  in  rather  large  irregular  grains,  also  in  coarse  crystals.  Pyrite, 
much  decomposed  to  hematite,  is  tolerably  abundant,  the  hematite  in 
places  giving  a  reddish  tinge  to  the  hand  specimen.  Dr.  Adams 
examined  a  section  from  this  rock  and  has  kindly  allowed  me  to  consult 
his  notes  on  it.  The  rock  is  a  good  example  of  the  anorthosite  division 
of  the  gabbro  family,  as  proposed  by  him. 

No.  12.  Mica  Diorite  Gneiss. — Lot  70,  Chateau  Richer. 

A  rather  fine-grained,  dark  green,  rusty-weathering,  gneissic  rock, 
consisting  of  plagioclase,  biotite,  hornblende,  hypersthene  (?)  and  quartz, 
with  some  ilmenite  accompanied  by  leucoxene,  and  apatite.  The 
plagioclase  for  the  most  part  is  finely  granulated,  well  twinned,  possesses 
uneven  extinction,  and  is  much  bent  and  broken.  A  few  large  grains 
remain  scattered  through  the  finer  material.  Of  the  bisilicates,  biotite 
is  the  most  abundant,  but  presents  no  unusual  features.  Small  patches 
of  it  are  scattered  through  the  hand  specimen.  All  the  bisilicates  are 
more  or  less  decomposed,  especially  the  hornblende,  which  is  altered 

^Compare  No.  5a.,  also  Hornblende  Granite  Gneiss,  p.  74  l. 
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to  serpentine  and  carbonates.  The  serpentine  has  a  well  developed 
spherulitic  structure.  A  few  grains  of  what  was  perhaps  hypersthene 
were  observed,  but  they  are  so  badly  decomposed  that  a  satisfactory 
determination  is  impossible.  Apatite  is  very  abundant  in  groups  and 
strings  of  large  irregular  grains,  and  a  few  large  well-defined  crystals 
were  also  seen.  A  little  quartz  and  some  ilmenite  are  present,  the 
latter  associated  with  leucoxene. 


No.  IJf.  Anorthosite. — Lot  71,  Chateau  Richer. 

The  section  examined  is  characterized  by  an  almost  total  absence  of 
coloured  constituents,  the  rock  being  composed  for  the  most  part  of 
plagioclase  felspar,  although  a  few  untwinned  grains  occur.  In  the 
hand  specimen  a  few  irregular  patches  of  biotite  were  observed,  also 
one  or  two  grains  of  pyrrhotite  and  a  little  ilmenite.  The  felspar 
shows  evidences  of  pressure  and  some  fine  examples  of  pressure 
twinning  were  seen. 

No.  IJfd.  Pyroxene  Granite  Gneiss. — Lot  /I,  Chateau  Richei. 

This  and  the  preceding  rock  are  intimately  associated  at  the 
locality.  It  is  a  very  basic  gneissic  rock,  composed  of  orthoclase, 
plagioclase,  pyroxene  and  quartz,  with  apatite  and  an  iron  ore,  probably 
magnetite.  It  is  granitic  in  structure,  medium-grained,  and  of  a  dark 
greenish-grey  colour,  with  parallel  bands  of  the  dai’k  green  pyroxene 
running  through  it,  giving  a  decidedly  gneissic  character  to  the  mass. 
The  pyroxene  is  very  abundant,  of  a  dark  green  colour  and  quite  fresh. 
Its  pleochroism  is  small,  green  to  yellowish-green.  The  mineral  occurs 
mostly  in  irregular  grains,  although  in  a  few  instances  it  shows 
tolerably  regular  crystal  outlines,  and  is  intimately  associated  with  the 
magnetite  and  apatite.  Twinning  parallel  to  (100)  was  noticed  in 
a  few  grains.  The  apatite  and  iron  ore  are  abundant,  the  former 
occurring  in  large  crystals  and  rounded  grains.  Quartz  is  not  very 
abundant  in  the  section.  A  curious  coarse  granophyr-like  structure  is 
noticeable  in  this  rock. 

No.  15.  Pyroxene  Granite  Gneiss. — Lot  72,  Chateau  Richer. 

This  section,  in  general,  resembles  No.  14«,  but  contains  less  plagio¬ 
clase  and  more  quartz,  and  holds,  besides,  much  titanite. 

No.  20.  Anorthosite. — Front  of  2nd  range,  Ste.  Anne,  on  road  in  rear 
of  church,  200  yards  from  contact. 

Another  of  the  fine-grained  plagioclase  rocks  in  which  bisilicates 
are  almost  entirely  wanting.  A  few  grains  of  pyrite  are  visible  in  the 
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hand  specimen.  Under  the  microscope  the  even  granulation  of  the 
plagioclase  is  well  brought  out.  A  very  small  quantity  of  quartz  is 
present,  also  a  little  ilmenite  accomjianied  by  its  alteration  product 
leucoxene,  and  a  few  large  irregular  grains  and  crystals  of  apatite. 
Traces  of  what  were  originally  bisilicates  are  to  be  seen,  but  almost 
entirely  altered  to  chlorite,  ikc.  Judging  from  the  outlines  of  some  of 
the  grains  they  may  have  been  originally  diallage. 

No.  21.  Gabhro  Gneiss. — Front  of  2nd  range,  Ste.  Anne,  on  road  in  rear 

of  church,  about  10  yards  from  contact. 

A  rather  coarse-grained  rock,  which,  under  the  microscope,  is  seen  to 
consist  of  plagioclase,  a  monoclinic  pyroxene,  biotite  and  hornblende, 
with  ilmenite  and  apatite.  The  granulation  of  the  plagioclase  is  very 
perfect.  In  the  hand  specimen  numerous  small  plates  of  a  red  felspar 
occur,  together  with  some  good-sized  masses  of  pyroxene  and  ilmenite, 
scattered  through  the  finer-grained,  greenish-white,  felspathic  ground- 
mass,  giving  the  rock  a  porphyritic  appearance.  The  pyroxene  is  light 
green  and  much  decomposed  to  a  fibrous  yellowish-green  chloritic 
substance,  alteration  proceeding  along  the  cleavage.  It  has'  a  laro-e 
extinction  angle  and  is  associated  with  a  small  amount  of  hornblende. 
Ilmenite,  accompanied  by  a  little  leucoxene,  is  rather  plentiful  in  this 
section.  Dr.  Adams  examined  this  rock,  but  observed  nothing  in  addi¬ 
tion  to  what  was  shown  in  my  section.  Lenticular  bands  of  a  dark 
green  granular  pyroxene,  or  coccolite,  were  observed  by  Mr.  Low  at  the 
junction  of  this  rock  with  the  gneiss,  sometimes  interfoliated  with  the 
anorthosite  rocks  and  again  between  bands  of  gneiss  at,  or  near,  the 
contact. 

No.  23.  Pyroxene  Granite  Gneiss. — Following  No.  21. 

A  rather  fine-grained,  much  decomposed,  rusty  rock,  possessing 
distinct  gneissic  structure  and  containing  much  magnetite  arranged  in 
parallel  bands.  Under  the  microscope  it  is  seen  to  be  composed  of  a 
fine-grained  mosaic  of  felspar  and  quartz,  through  which  larger  indivi¬ 
duals  are  distributed  of  felspar,  also  pyroxene,  hypersthene,  hornblende, 
a  little  biotite,  apatite  and  magnetite.  The  felspar  is  largelv  untwinned, 
and  exhibits  good  examples  of  “  schillerization.”*  Both  monoclinic  and 
orthorhombic  pyroxene  are  present ;  the  former  shows  the  same 
features  as  in  section  No.  21.  The  latter  is  strongly  pleochroic 
in  pink  and  light  green  tints  and  has  a  parallel  extinction.  It  is  in 
all  probability  hypersthene.  The  other  constituents  present  no  unusual 
features.  Hornblende  and  biotite  are  not  abundant.  Apatite  and 
magnetite  are  plentifully  distributed  throughout  the  section. 


*  J.  W.  Judd,  Quart.  Journ.  Geol.  Soc.  Lend.,  XLI.,  1885,  p.  383. 
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A.  R.  C.  Selwyn,  C.M.G.,  LL.D.,  F.R.S.,  &c., 

Director  of  the  Geological  Survey. 

— I  have  the  honour  to  submit  the  following  report  of  observa¬ 
tions  and  explorations  made  by  myself  and  Mr.  W.  Mclnnes,  with 
the  assistance  of  Mr.  J.  W.  Bailey,  in  portions  of  the  province  of 
Quebec  and  adjacent  areas  in  Maine  and  New  Brunswick,  chiefly 
dui'ing  the  summers  of  1887  and  1888. 

The  report  is  accompanied  by  a  quarter-sheet  map,  representing 
portions  of  Temiscouata  and  Rimouski  counties,  being  continuous  on 
the  one  hand  with  the  series  already  issued  of  the  adjoining  portions 
of  the  province  of  New  Brunswick,  and  on  the  other  with  those  pre¬ 
pared  by  Dr.  R.  W.  Ells  in  illustration  of  the  geology  of  the  Gaspe 
peninsula. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

L.  W.  BAILEY. 

Fredericton,  25th  November,  1890. 
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The  rocks  to  which  this  report  relates  are  a  portion  of  those 
which  have  been  commonly  known  as  the  Quebec  group.  As  is  well 
known,  the  latter  have  been  the  subject  of  much  previous  investiga¬ 
tion,  both  by  the  officers  of  the  Geological  Survey  and  others,  numerous 
reports  and  memoirs  having  been  at  various  times  published  concerning 
them.  The  most  recent  of  these,  upon  the  part  of  the  Geological 
Survey,  are  those  of  Dr.  R.  W.  Ells,  who  in  Vols.  II.  and  III.,  New 
Series  of  the  Survey  publications,  has  given  not  only  a  full  historical 
summary  of  the  progress  of  the  investigation,  but  from  a  minute  study 
of  the  rocks  in  the  vicinity  of  Quebec,  supplemented  by  explorations  ex¬ 
tending  from  the  Vermont  boundary  to  the  extremity  of  the  Gaspe 
peninsula,  has  brought  forward  data,  both  of  a  stratigraphical  and 
palaeontological  character,  which,  while  in  important  particulars  at 
variance  with  views  previously  announced,  seem  to  place  the  main 
facts  of  the  case  beyond  further  controversy. 

The  most  important  of  the  conclusions  thus  arrived  at,  so  far  as  Dr.^T^ls’s 
they  bear  upon  the  region  to  .be  considered  in  the  present  report,  may 
be  briefly  stated  as  follows; — 

(1.)  The  larger  part,  if  not  the  whole,  of  what  was  at  one  time 
known  as  the  “  altered  Quebec  group,”  is  now  regarded  as  a  portion  of 
an  older  and  independent  series  of  Pre-Cambrian  age. 
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(2.)  Of  the  two  main  groups  into  which  the  so-called  Quebec  group 
was  originally  divided,  viz.,  the  Sillery  and  Levis  (the  division  known 
as  the  “  Lauzon  ”  having  been  subsequently  introduced  and  then 
abandoned),  the  latter  or  Levis  section,  which  up  to  1888  was  regarded 
as  the  older  of  the  two,  is  now  considered  to  be  the  more  recent,  the 
name  “  Levis  ”  being,  however,  restricted  to  the  group  of  blackish 
green  and  gray  shales  which,  as  seen  at  Levis  and  St.  Joseph,  contain 
characteristic  graptolites  of  Calciferous-Chazy  age,  together  with  the 
associated  limestones  and  limestone-conglomerates — the  matrix  of  the 
latter  also  carrying  typical  fossils  of  the  Calciferous  formation,  while 
the  inclosed  pebbles  are  wholly  of  Cambrian  or  Potsdam  age. 

(3.)  That  a  portion  of  the  rocks  forming  the  bluffs  undei’lying  the 
city  of  Quebec,  as  well  as  a  portion  of  the  Island  of  Orleans,  and 
designated  as  the  “  Citadel  rocks,”  which  were  at  one  time  regarded  as 
forming  a  portion  of  the  Levis  group,  are,  as  shown  by  their  fossils, 
distinct  from  and  more  recent  than  the  latter. 

(4.)  That  the  rocks  of  the  “Sillery”  formation,  as  thus  understood 
and  limited,  contain  a  fauna  corresponding  to  that  of  the  Upper  Cam¬ 
brian  series,  its  upper  beds  perhaps  merging  into  those  of  the  Levis 
group,  which  is  referred  to  the  Lower  Ordovician  or  Cambro  Silurian 
•system,  while  at  its  base,  and  representing  the  Lower-Cambrian,  is  a 
series  of  beds  in  which,  as  yet,  no  fossils  have  been  found.  The  Quebec 
citadel  rocks  have  also  been  referred  to  the  Cambro-Silurian  oi’  Ordo¬ 
vician  system,  and  carry  a  fauna  which  is  distinctly  of  Trenton-Utica 
aspect,  and  is  followed  upwards  Ijy  fossiliferous  Utica  and  Hudson 
River  shales. 

To  the  above  it  may  be  added  that  the  separation  of  a  portion  of 
the  rocks  about  Quebec,  as  well  as  eastward  along  the  Lower  St.  Law¬ 
rence,  under  the  designation  of  “  Potsdam,”  and  its  subdivision  into 
three  sections,  as  proposed  and  mapped  by  Mr.  Richardson,  is  unten¬ 
able,  the  fossils  upon  wLich  this  arrangement  was  based  having  been 
found  to  occur  only  in  the  pebbles  of  the  conglomerates  from  which 
they  w-ere  obtained,  and  not  in  the  rock  itself. 

In  describing  the  region  examined  by  us  we  shall  assume  that  these 
conclusions  are  correct,  nothing  having  been  observed 'by  us  which  is 
in  conflict  with  them,  while  they  seem  to  afford  the  most  satisfactory 
explanation  of  such  facts  as  we  have  observed. 

The  region  referred  to,  represented  in  accompanying  maps,  lies  almost 
wholly  in  the  province  of  Quebec,  having  as  its  central  and  chief  por¬ 
tion  the  county  of  Temiscouata,  but  including  also  a  small  part  of 
Rimouski  county,  as  well  as  portions  of  the  counties  of  Madawaska  and 
Restigouche,  in  the  province  of  New  Brunswick.  Sheet  No.  18  S.E. 
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lies  immediately  north  of  sheet  No.  17  N.E.  of  the  series  of  New 
Brunswick  maps,  and  in  turn  is  followed  north  by  sheet  No.  18  N.E. 
embracing  chiefly  the  region  drained  by  the  Rimouski  and  IMetis  rivers, 
while  sheet  No.  18  S.W.  embraces  a  similar  small  area  about  Riviere 
du  Loup.  The  area  thus  indicated,  and  to  be  presently  described,  is 
on  the  eastern  side  continuous  with  that  described  and  mapped  by  Dr.  mapn. 
R.  W.  Ells  about  the  headwaters  of  the  Restigouche  and  Metapedia 
rivers  (No.  3  S.W.  Quebec  maps)  ;  and  on  the  west  luljoins  the  areas 
in  Kamouraska  county,  described  but  not  yet  mapped  by  the  same 
author.  On  the  north  side  the  several  sheets  terminate,  so  far  as  our 
investigations  are  concerned,  with  the  south  shore  of  the  St.  Lawrence 
River,  between  Riviere  du  Loup  and  Little  Metis.  The  rock  forma¬ 
tions  included  within  the  area  above  defined  are,  as  far  as  known,  but 
two  in  number,  viz.,  the  Silurian  and  the  Cambrian,  with  possibly 
small  unrecognized  areas  of  Cambro-Silurian  or  Ordovician. 


Silurian. 

The  rocks  of  this  system,  as  found  within  the  areas  here  considered.  Earlier 
have  been  quite  fully  described  in  previous  reports,  their  stratigraphy, 
fossils  and  correlations  with  other  Silurian  districts,  especially  in  New 
Brunswick,  Maine  and  Nova  Scotia,  having  been  stated  in  considerable 
detail.  We  have  no  further  information  concerning  them,  so  far  as 
they  occur  within  the  area  now  under  discussion,  but  a  question  having 
arisen  as  to  their  western  extension  and  their  separation  from  older 
and  lithologically  similar  strata  about  the  sources  of  the  St.  John 
River,  some  particulars  may  here  be  given  of  an  exploration  of  the 
latter  having  in  view  the  more  exact  determination  of  these  points. 

As  represented  upon  Lake  Temiscouata  the  portion  of  the  Silurian  La^ke  Temis- 
system  which  immediately  adjoins  and  overlaps  the  Cambrian  strata 
to  be  presently  described,  does  not  represent  the  lowest  member  of  that 
system,  being  composed  of  white  sandstones  and  overlying  calcareous 
rocks,  of  which  the  fossils  indicate  an  age  ranging  from  the  lower  to 
the  upper  part  of  the  Lower  Helderberg  horizon,  while  at  a  short  dis¬ 
tance  south  are  heavy  conglomerates  followed  by  hard  sandstones  and 
shales  containing  fossils  chiefly  of  the  Niagara  formation.  The  larger 
part  of  these  beds  occur  only  upon  the  eastern  side  of  the  lake,  where 
the  calcareous  strata  form  the  prominent  eminence  known  as  Mt. 

Wissick  ;  but  upon  the  western  side,  the  only  fossiliferous  strata 
observed  are  a  few  shales,  imperfectly  exposed  about  a  mile  northward 
from  the  village  of  Cabano.  The  older  conglomerates  and  sandstones  of 
the  Niagara  group  are,  however,  well  exposed  here  and  may  be  followed 
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westerly  for  several  miles  along  the  road  leading  to  the  mills  on  the 

Silurian  slates.  Cabano  River.  Immediately  to  the  south  of  the  above  undoubted 
Silurian  strata  is  found  the  great  series  of  slates  first  described  in  the 
Geology  of  Canada  in  connection  with  the  Gaspe  series,  and  which  has 
since  been  found  to  spread  so  widely  over  the  northern  portions  of  New 
Brunswick,  as  well  as  adjacent  areas  in  Quebec  and  Maine.  These 
slates,  as  seen  along  the  lower  half  of  Temiscouata  Lake  and  on  the 
IMadawaska  River,  are  of  gray,  bluish-gray  and  dark  gray,  rarely  black 
colours,  often  weathering  to  a  dull  olive-green,  very  fine  grained  but 
including  harder  bands,  and  generally  more  or  less  calcareous.  They 
are  throughout  characterized  by  numerous  and  often  intricate  contor¬ 
tions  and  these,  with  a  strongly  developed  slaty  cleavage,  make  any 
attempt  to  determine  their  thickness  or  relations  well  nigh  hopeless. 
Neither  on  the  Lake  nor  on  the  Madawaska  have  they  been  found  to 
contain  any  fossils,  these  having  probably  been  obliterated  by  molecular 
movements  ;  but  the  occurrence  of  fossils  at  many  different  points  in 
the  resembling  strata  which  spread  so  widely  to  the  east  and  south, 
and  all  of  which  indicate  a  Silurian  horizon,  seem  to  justify  the  position 
first  assigned  them  as  also  Silurian,  and  as  the  equivalent  of  the  upper 
part  of  the  Gaspe  series.  In  ascending  the  River  St.  John  from  Edmunds- 
ton,  slates  which  are  evidently  the  same  as  those  of  the  Madawaska 
and  Lake  Temiscouata  are  frequently  exposed  upon  its  banks  as  far  as 
the  mouth  of  the  St.  Erancis  River.  They  exhibit  the  same  alternations 
of  fine  and  soft  with  somewhat  harder,  sandy  beds,  have  the  same 
greenish,  somewhat  chloritic  aspect,  and  the  same  strong  and  nearly 
vertical  cleavage.  The  dips,  when  recognizable,  are  usually  low,  and 
indicate  a  series  of  broad  and  open  undulations.  Two  miles  above 
Edmundstonthe  dips  are  north-easterly,  at  angles  of  30° ;  at  Mecham’s 
Rapids,  six  miles  above,  the  inclination  of  the  beds  is  N.  10°  E.  <  40° ; 
about  ten  miles  up  it  is  S.  30°  E.  <  30° ;  and  about  half  a  mile  below 
Baker  River,  where  the  beds  are  finely  exposed,  it  is  about  N.  80°  E.  < 
15°.  At  the  Narrows,  about  five  miles  above  Fort  Kent,  the  slates, 
here  finely  banded,  dip  S.  40°  E.  <  85°,  a  dip  which  is  repeated,  or 
nearly  so,  two  miles  further  up.  At  Connors’s  Landing,  ten  miles  above 
Fort  Kent,  the  dip  is  N.  20°  E.  <70°. 

St.  Francis  On  the  St.  Francis  River  the  exposures  are  but  few,  but  such  as 
occur  are  quite  similar  to  those  on  the  main  St.  John,  and  have  similar 
low  inclinations,  mostly  to  the  southward,  and  the  same  peculiar 
greenish  tint.  No  trace  either  of  the  limestones  or  the  conglomerates 
of  Lake  Temiscouata  could  be  found  on  this  stream,  but  blocks  of 
whitish-weathering  sandstone,  similar  to  those  found  at  the  base  of 
Mount  M  issick,  which  occur  a  little  below  the  foot  of  Pohenegamook, 
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or  Boundary  Lake,  appear  to  indicate  that  the  northern  houndary  of 
the  Silurian  is  not  far  from  this  place.  In  the  map  of  INIr.  Richardson, 
the  country  on  either  side  of  the  lake  to  its  head  is  represented  as 
Silurian,  but  the  earlier  description  given  in  the  Geology  of  Canada, 

1863,  is,  without  doubt,  the  correct  one  ;  the  only  strata  visible  being 
hard  glossy  slates  of  the  Cambrian  system.  Above  the  St.  Francis, 
the  main  river  lies  wholly  in  American  territory,  and  presents  much  River, 
the  same  aspect  as  in  the  portion  already  described,  the  bluish,  greenish- 
weathering  slates  showing  frequent  outcrops,  which  are  often  charac¬ 
terized  by  short  and  sharp  foldings  of  the  strata,  the  latter  being,  at 
the  same  time,  cut  by  strong  and  highly  inclined  cleavage  planes.  The 
scenery  of  this  portion  of  the  St.  J ohn  is  very  striking,  the  bordering 
hills,  which  are  quite  high,  sometimes  exhibiting  strongly  serrated 
outlines,  while  between  them  and  the  river  are  belts  of  terraced  flats 
and  intervales,  most  of  which  are  cultivated.  Access  to  the  upper 
farms  is,  however,  difficult,  there  being  no  roads  whatever,  while  com¬ 
munication  by  water,  effected  in  summer  by  canoes  or  tow-boats,  and 
in  the  winter  on  the  ice,  is  impeded  by  the  numerous  and  sometimes 
dangerous  rapids.  These  are,  in  some  instances,  due  to  ledges,  but  not 
unfrequently  also  to  accumulations  of  boulders,  which  cross  the  rhei 
in  trains,  and  by  their  grouping  and  character,  suggest  that  they  are 
of  morainic  origin. 

Ascending  the  Little  Black  River,  which  joins  the  St.  John  about  Liule  Black 
twenty  miles  above  the  mouth  of  the  St.  Francis,  only  one  exposure,  of 
blue  slates,  was  observed  in  the  first  eight  miles,  the  stream  being 
exceedingly  tortuous,  and  bordered  either  by  extensive  low  flats  or  by 
banks  of  stratified  clay  or  gravel.  In  some  places  the  clays  have  an 
observed  thickness  of  ten  or  twelve  feet,  and  are  covered  by  thirty  or 
forty  feet  of  sand,  with  from  three  to  four  feet  of  coarse  gravel  between 
the  two.  About  twelve  miles  up,  the  still-waters  cease,  and  about 
fifteen  miles  up,  occurs  strata,  which,  probably,  mark  the  limit  of 
the  Silurian  in  this  direction.  They  occur  about  the  junction  with  the 
north-east  branch,  and  consist,  in  part,  of  black  slates,  which  are 
somewhat  graphitic,  and  with  which  are  associated  purplish-gray,  red- 
weathering  slates,  and  partly  of  a  hard  gray  grit  and  conglomerate, 
containing  pebbles  of  black  slate  and  white  quartz.  Their  dip  is  S. 

40°  E.  <  60.  These  were  at  first  believed  to  belong  to,  and  represent 
the  base  of,  the  Silurian  system,  but  comparisons  since  made,  lead  us 
to  think  that  they  belong  rather  to  the  Cambrian  system,  of  which 
undoubted  strata  occur  a  short  distance  farther  up  the  stream. 

Between  Little  and  Big  Black  rivers,  upon  the  main  St.  John,  gray, 
bluish  and  greenish-weathering  argillites,  continue  to  be  the  only  rocks 
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seen  iyi  situ,  though  boulders  of  metamorphic  rocks,  including  hard 
sandstones,  red  slates  and  conglomerates,  become  abundant,  and  by 
their  accumulation  at  certain  points,  cause  long  and  dangerous  rapids. 
In  the  report  of  the  Geological  Survey  of  Maine,  and  in  an  accompany¬ 
ing  map,  all  this  portion  of  the  valley  of  the  river,  and  for  many  miles 
above  it,  is  represented  as  composed  of  talcose  schists,  but  we  looked 
in  vain  for  anything  to  which  that  name  could  fairly  be  applied. 
Some  of  the  slates  found  here  are  glossy,  and,  perhaps,  a  little  unctuous, 
and  they  often  contain  scattered  scales  of  mica,  but  to  no  greater  extent 
than  do  many  of  the  slates  on  Lake  Temiscouata  and  in  northern  N ew 
Brunswick,  which  are  certainly  nothing  more  than  ordinary  argillites. 
They  exhibit  also  the  same  greenish-chloritic  aspect,  becoming  brownish- 
red  under  the  influence  of  water,  already  noted  as  characterizing  the 
slates  to  the  eastward.  The  best  exposures  are  at  Big  Black  Rapids, 
and  outcrops  occur  at  intervals  from  this  point  to  Hunter’s,  ten  miles 
below  the  Seven  Islands.  Their  strike  is  almost  uniformly  S.  W.,  and 
the  dip  north-westerly,  at  high  angles.  The  land  on  either  side  of  the 
river  is  here  much  lower  than  further  down  the  stream,  the  hills  beinff 
few  and  of  slight  elevation  •  while  the  stream  itself,  though  broad,  is 
much  encumbered  with  boulders,  which,  as  below,  appear  to  cross  its 
course  in  trains,  and  are  the  cause  of  numerous  and  difficult  rapids. 
From  Hunter’s  to  the  Seven  Islands,  the  navigation  is  easier,  with 
more  still-water  and  fewer  ledges  and  boulders,  while  at  the  “  Islands,” 
the  stream  divides  into  numerous  channels,  intersecting  an  extensive 
alluvial  flat,  which,although  almost  entirely  isolatedfrom  communication 
with  the  outside  world,  has,  for  many  years,  been  the  seat  of  a  small  but 
very  prosperous  farming  community.  The  ordinary  means  of  access  to 
the  settlement  is  by  a  very  rough  and  often  almost  impassable  winter- 
road  from  St.  Pamphile,  in  Quebec,  a  distance  of  about  fourteen  miles  ; 
but,  understanding  that  this  road  showed  little  or  nothing  of  the 
underlying  rocks,  our  exploratory  route  was  chosen  by  way  of  the  Big 
Black  River,  which,  jiassing  near  St.  Pamphile,  joins  the  St.  John, 
fifteen  miles  below  the  Seven  Islands.  Reaching  St.  Pamphile  by  the 
Elgin  Road,  the  rocks  of  this  settlement  were  found  to  be  hard  dark 
interstratifled  with  black  slates,  probably  belonging  to  the 
Sillery  division  of  the  Cambrian  system,  and  the  extension  of  those  seen 
on  the  Little  Black  River.  Two  miles  west  of  St.  Pamphile  church, 
they  form  a  high  hill  on  the  road  to  Seven  Islands,  but  are  here  much 
coarser,  becoming  a  somewhat  schistose  conglomerate,  holding  pebbles 
up  to  a  foot  in  diameter,  chiefly  of  black  quartzite,  with  included  beds, 
usually  thin,  of  very  lustrous  black  slate,  the  conglomerate  being  much 
veined  with  white  quartz.  Their  dip  is  N.  15°  W.  <  75° — 80°.  The 
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liner  beds  are  quite  similar  to  some  to  be  hereafter  noticed  as  occmnn, 
alone,  the  line  of  the  Temiscouata  Railway  at  St.  Louis  de  Ha  .  Ha  ., 
andm-e  certainly  Lower  rather  than  Upper  Silurian,  as  represented  in 
the  map  of  Mr.  Richardson.  Conglomerates  and  slates,  similar  to  the 
above,  are  again  seen  on  Big  Black  River,  where  this  is  cessed  by  he 
Seven  Islands  road,  and  for  a  quarter  of  a  mile  below.  About  halt  a 
mile  north  of  the  boundary,  these  are  followed  by  other  slates  of  daik 
gray  colour  and  weathering  bluish,  which  are  also  well  directly 

on  the  boundary,  showing  a  regular  and  distinct  dip  N  <  "  ' 

These  slates  are  without  conglomerates,  are  even-bedded  and  hssile, 
with  thin  layers  of  sandstone,  and  might  readily  be  taken  for  Silurian 
strata;  but,  after  prolonged  search,  we  failed  to  find  any  fossils  in 
them,  and  are,  therefore,  uncertain  whether  they  should  be  referred  to 
this  or  to  some  older  horizon. 

The  difficulty  here  referred  to  of  distinguishing  between  Silurian 
and  older  rocks  in  this  section,  and  which  was  the  main  object  of  its 
exploration,  is  the  same  as  that  found  in  the  Eastern  Townships,  and 
which  originally  led  in  that  section  to  the  reference  of  large  areas,  in¬ 
cluding  important  gold  bearing  districts,  to  the  Siluri^i,  whereas  as 
has  been  shown  by  Dr.  Ells,  these  are  largely,  if  not  wholly  of  Cambro- 
Silurian  and  Cambrian  age.  In  our  further  exploration  of  the  Upper 
St.  John,  having  this  separation  in  view,  the  route  fo  owee  was  ly 
way  of  the  Big  Black  to  its  junction  with  the  St.  John,  the  ascent  o 
the  latter  to  the  Seven  Islands  and  beyond  to  the  Forks,  the  ascen 
from  this  point  of  the  South-west  Branch  for  twenty-five  miles  to  Bakei 
Lake,  and  after  returning  to  the  Forks,  a  similar  ascent  of  the  North¬ 
west  Branch,  whence,  by  way  of  its  main  tributary,  the  Daaquam, 
access  was  had  to  the  settlement  of  St.  Magloire  in  Quebec, 

The  Big  Black  River,  south  of  the  boundary,  shows  but  few  ex¬ 
posures,  such  as  occur  being  of  slates,  apparently  of  Silurian  age. 
The  rocks  occurring  between  the  mouth  of  this  stream  and  the  Seven 
Islands  have  already  been  described.  Two  miles  above  the  Islands, 
Cray  bluish-weathering  and  somewhat  sandy  slates  occur  wit  a 
Luth-west  strike  and  nearly  vertical  dip,  and  thence  follow  the  course 
of  the  river  for  several  miles,  forming  low  bluffs  upon  its  shores.  ix 
miles  above  the  Islands  the  slates  are  more  micaceous  than  below, 
though  never  assuming  the  aspect  of  true  mica-schists.  Their  dip  here 

is  S  5°E.<70°.  Ten  miles  above  the  Islands  alternating  ^slates  and 

fine’  sandstones,  here  only  slightly  micaceous,  dip  S.  25°  E.<70°. 
Passing  Burnt  Land  Brook,  which  is  eighteen  miles  above  Se^en 
Islands,  the  land  becomes  low  and  the  ledges  fewer,  but  such  as  occur 
present  no  noticeable  difference  as  compared  with  those  seen  lower 
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down,  except  perhaps  in  the  fact  of  their  frequently  holding  white 
quartz  veins.  Five  miles  below  the  Forks  the  right  bank  shows  ledges 
of  hard,  gray,  micaceous  sandstones,  alternating  with  fine,  fissile,  dark- 
gray  slates,  and  having  a  regular  dip  S.  12°  E.  <80°.  Approaching 
the  Forks  the  stream  becomes  more  rapid,  and  is  filled  with  large 
boulders,  one  of  them  thirty  feet  long  by  thirty  feet  high,  of  greenish 
serpentinic  rock,  with  others  of  conglomerate  and  hard  sandstone. 
Above  the  Forks,  on  the  South-west  Branch,  the  stream  for  several 
miles  shows  only  dead-water,  and  no  exposures  occur  as  far  as  the 
mouth  of  Baker  Brook.  On  this  latter  stream  an  exposure  is  found 
three  miles  up,  of  bluish-gray  slates  and  sandstones  of  the  ordinary 
Silurian  type,  dipping  S.  25°  E.  <  80°,  but  with  this  exception  no  rocks 
in  situ  are  visible  as  far  as  the  outlet  of  Baker  Lake,  the  limit  of  our 
exploration  in  this  direction. 

Returning  from  Baker  Lake  to  the  mouth  of  the  North-west 
Branch,  the  latter  was  then  ascended,  with  the  opportune  aid  of  heavy 
rains,  to  its  forks  or  point  of  confluence  with  the  Riviere  Noire, 
a  small  stream  flowing  south  from  Lac  de  la  Fi’ontiere.  This 
stream  we  ascended,  but  with  great  difficulty,  to  a  point  about  one 
mile  below  its  first  falls,  and  three  below  the  lake  and  boundary. 
Here  occur  goqd  exposures  of  fine-grained,  gray  sandstones,  slightly 
micaceous  and  alternating  with  slates,  and  in  these  were  found  the 
only  fossils  met  with  in  any  jiortion  of  this  region.  These  consist  of 
long,  coarsely  and  longitudinally  furrowed  stems  of  plants  ;  but  though 
occurring  in  considerable  numbers  they  are  not  sufficiently  preserved, 
or  of  such  a  character  as  to  throw  much  light  upon  the  age  of  the 
containing  beds.  These  strata  have  a  distinct  and  regular  dip  S.  10° 
E.  <  80°,  and  their  general  aspect  is  not  unlike  that  of  many  Silurian 
beds,  but  in  view  of  the  observations  made  by  others  in  this  vicinity 
(See  Report  for  1887,  part  K,  page  13)  we  are  not  prepared  to  say 
that  they  may  not  be  older.  In  an  examination  of  this  region  made 
by  Mr.  A.  Webster,  formerly  of  the  staff  of  the  Geological  Survey, 
and  referred  to  in  the  report  last  cited,  similar  slates  and  sandstones 
are  described  as  having  associated  with  them  beds  of  dark  gray  gra¬ 
phitic  limestone,  but  these  are  situated  somewhat  nearer  to  Lac  de  la 
Frontiere,  and  owing  to  want  of  water,  were  not  reached  by  us.  The 
whole  series  is  regarded  by  Dr.  Ells  as  Cambro-Silurian.  On  the 
Daaquam,  as  far  as  ascended,  viz.,  to  a  point  where  this  is  touched  by 
the  clearings  eight  miles  south-west  of  St.  Magloire,  no  exposures  of 
any  kind  were  observed. 

It  will  appear  from  the  above  observations  that  so  far  as  the  main 
issue  is  concerned,  viz.,  the  separation  of  the  Silurian  and  older  strata. 
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these  show  nothing  of  a  decisive  character  by  which  the  question  may 

be  determined.  Admitting  that  the  beds  observed  upon  the  Riviere  General 

Noire,  and  possibly  those  near  the  boundary  upon  the  Big  Black  River,  ^ 

are  older  than  Silurian,  though  the  character  of  the  plant  remains  upon 

the  former  is  rather  unfavourable  to  this  view,  we  cannot  but  think 

that  the  exposures  in  the  main  valley  of  the  St.  John,  and  as  far  upas 

Baker  Brook,  are  of  Silurian  age.  At  least  they  do  not  differ 

essentially  in  character  from  those  which  occur  so  widely  lower 

down  in  the  same  valley,  and  which  all  the  facts  in  our  possession  tend 

to  refer  to  that  horizon.  It  may  here  be  observed  that  the  character 

and  relations  of  these  latter  rocks  are  strongly  marked  in  the  physical 

features  of  the  region,  as  strikingly  seen  in  ascending  from  the  valley 

of  the  Daaquam  to  the  settlements  south-west  of  St.  Magloire.  The 

land  here  rises  rapidly  and  from  a  high  hill,  two  miles  and  a  half  from 

the  river,  one  may  look  back  over  the  valley  and  for  many  miles  follow 

its  course  north-easterly  and  south-westerly  as  a  low  tract  of  nearly 

level  land,  along  the  southern  side  of  which,  at  a  distance  of  ten  or 

fifteen  miles,  is  another  chain  of  somewhat  prominent  hills,  probably 

the  westward  extension  of  the  Aroostook  Mts.  from  the  sources  of  the  Aroostook 

Alleguash  River.  It  may  be  added  that  as  a  matter  of  practical  carto- 

graphy  the  question,  so  far  as  Canada  is  concerned,  is,  after  all,  of 

little  importance,  as  it  is  probable  that  the  Silurian  rocks,  if  such  they 

are,  are  almost  wholly  confined  to  the  region  south  of  the  Canadian 

boundary. 


Cambro-Silurian. 

According  to  the  arrangement  of  Dr.  Ells,  referred  to  in  the  introduc-  Description  of 
tion,  and  which  has  been  here  adopted,  the  rocks  regarded  as  Cambro-  bro-Silurian 
Silurian  embrace  (1)  those  which,  as  best  exhibited  in  the  vicinity  of  age. 

Point  Levis,  consist  of  blackish  green  and  gray  shales,  carrying  a  char¬ 
acteristic  Ordovician  fauna,  with  which  are  associated  dolomitic  lime¬ 
stones  and  limestone  conglomerates,  the  whole  described  as  resting  in 
synclinals  of  the  underlying  Sillery  or  Cambrian  formation  ;  and  (2) 
the  overlying  black  bituminous  shales  and  limestones,  including  the 
rocks  of  the  Citadel  of  Quebec,  which  carry  faunas  ranging  from  the 
Trenton,  through  the  Utica  formation,  to  the  age  of  the  Hudson  River 
or  Lorraine  shales. 

Of  these  several  groups  of  rocks  we  are  unable  to  say  with  certainty 
that  any  occur  within  the  district  to  which  this  report  relates.  As 
retrards  the  fossiliferous  limestones  and  shales,  however,  of  the  Trenton- 

o 

Utica  formation,  which  are  so  conspicuously  developed  upon  the  north 
shore  of  the  St.  Lawrence  at  Montmorenci  and  elsewhere,  it  may  be 
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considered  as  quite  certain  that  nothing  resembling  these  is  to  be  met 
with  on  the  south  shore,  at  least  within  the  settled  portions  of  the  area 
examined  by  us.  The  fact,  however,  that  such  strata  do  occur,  only  a 
few  miles  farther  east  on  the  Gaspe  shore,  near  the  mouth  of  the 
Tartigo  River  (see  Report  of  1880-81-82,  page  30  dd)  where  they  are 
infolded  among  the  Cambrian  strata,  would  make  us  hesitate  to  say 
that  such  beds,  similarly  infolded,  may  not  occur  over  the  large  and  to 
a  great  extent  uncleared  tract  embraced  in  this  report.  It  may,  how¬ 
ever,  be  observed  that  these  rocks,  whose  nature,  when  present,  is  so 
readily  recognized,  are  equally  absent  from  the  drift,  a  circumstance 
which  renders  the  fact  of  their  occurrence  extremely  improbable. 

As  regards  what  has  been  tei’med  the  Quebec  Citadel  series,  also 
consisting  of  black  bituminous  shales  and  limestones,  with  some  con¬ 
glomerates,  but  holding  a  fauna  in  some  respects  distinct  fi’om  the 
typical  Trenton-Utica  formation,  we  have  also  failed  to  recognize  its 
presence  over  any  portion  of  the  area  examined  by  us.  The  occurrence, 
however,  of  some  of  its  peculiar  forms  in  the  strata  revealed  in  the 
valley  of  the  Beccaguimic  River  in  New  Brunswick  would  seem  to 
indicate  that  the  group  is  more  than  a  local  one,  and  that  similar 
remains  may  yet  be  found  at  some  points  over  the  wide  area  by  Avhich 
these  two  localities  are  separated. 

The  lowest  rocks  of  the  Ordovician  or  Cambro-Silurian,  as  here 
classified,  are  those  of  the  Levis  group  proper.  Of  their  occuri'ence  or 
absence  within  the  area  under  discussion,  we  feel  unable  to  speak  with 
any  great  degree  of  confidence,  for  although  particular  groups  of  strata 
are  sometimes  there  met  with,  which  in  lithological  aspect  might  well 
be  compared  with  the  typical  beds  as  seen  at  Levis  and  the  south-west 
end  of  the  Island  of  Orleans,  careful  search  has  as  yet  failed  to  reveal 
any  fossils  which  are  sufificient  to  establish  their  identity,  while  the 
extreme  complexity  of  arrangement,  as  revealed  along  the  coast, 
together  with  the  want  of  good  exposures  in  the  interior,  make  the 
study  of  the  stratigraphy,  and  the  identification  of  particular  horizons 
exceedingly  difficult.  Under  these  circumstances  it  only  remains  for 
us  to  describe  the  various  fonnations  of  the  entire  area,  as  they  have 
been  actually  observed,  which  may  be  most  conveniently  done  in  con¬ 
nection  with  the  consideration  of  the  Cambrian  system,  to  which  un¬ 
doubtedly  the  great  bulk  of  the  strata  belongs. 

Cambrian. 

Prior  to  the  publication  of  the  present  report,  the  most  important 
references  to  the  area  now  to  be  described  are  those  contained  in  the 
“  Geology  of  Canada,  1863,”  and  the  subsequent  report  of  Mr.  Richard- 
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son  in  1868.  In  the  first  of  these  publications  the  references  are  Previous 
almost  entirely  confined  to  the  settled  areas,  immediately  adjacent  to 
the  St.  Lawrence  ;  but  in  the  latter  the  various  groups  distinguished  in 
the  vicinity  of  Quebec  are  traced  eastwardly,  and  both  described  and 
mapped  as  to  their  supposed  relations  along  the  section  afforded  by  the 
Temiscouata  Portage  road.  The  subdivisions  recognized  included  not 
only  the  Sillery,  Lauzon  and  Levis  of  the  earlier  reports,  the  latter 
being  regarded  as  the  lowest,  but  also  a  group  referred  to  the  Potsdam, 
and  further  subdivided  into  three  divisions.  The  reasons  for  this 
latter  view,  and  for  its  abandonment  by  later  observers,  are  fully  given 
in  the  report  of  Dr.  Ells  for  1887-88  (part  II.,  page  42  k),  and  will  be 
further  noticed  here. 

The  Temiscouata  section  is  by  far  the  most  complete  of  any  to  be  Temiscouata 
found  in  the  district.  Indeed,  with  the  exception  of  that  afforded  by 
the  Intercolonial  Railway  between  Metapedia  Lake  and  Metis,  and 
that  of  the  Pohenegamook  road,  it  is  the  only  accessible  line  of  traverse 
across  the  entire  belt  of  Cambrian  rocks  in  this  part  of  Quebec. 

\Yhile,  however,  that  of  the  Intercolonial  covers  a  breadth  of  only 
about  eight  or  ten  miles,  that  of  the  Temiscouata  road  embraces  a 
distance  of  over  forty.  The  recent  opening  also  of  the  Temiscouata 
Railway  having  afforded,  in  its  cuttings,  admirable  facilities  for  the 
examination  of  the  rocks  which  it  intersects,  these  have  been  care¬ 
fully  studied,  and  will  be  here  made  the  basis  of  comparison  for  the 
entire  region. 

The  north-eastern  part  of  Lake  Temiscouata  is  occupied  by  a  series  Cambrian  of 
of  rocks,  briefly  referred  to  in  the  Geology  of  Canada,  1863,  as 
belonging  to  the  base,  i.  e.,  to  the  “Levis”  division  of  the  Quebec 
group,  as  then  understood.  As  seen  on  the  south-east  shore  of  the 
lake,  above  Mt.  Wissick,  they  consist  of  gray  and  dark  gray  fissile 
clay  slates,  holding  thin  interlaminated  beds,  from  two  to  four  inches 
thick,  of  hard  gray  sandstone  and,  at  the  foot  of  the  eminence 
named,  are  (as  described  in  the  Report  of  1887-88,  part  II.,  page 
29  m)  covered  unconformably  by  the  fossiliferous  limestones  and 
sandstones  of  the  Silurian  system.  In  these  slates,  which,  in  contrast 
with  the  rocks  of  the  mountain,  are  highly  tilted  and  corrugated,  we 
have,  during  the  last  summer,  succeeded  in  finding  fossils  which,  for 
the  first  time,  afford  definite  evidence  as  to  the  age  of  the  beds  con¬ 
taining  them.  These,  in  addition  to  obscure  Lingulae,  include  un-  sillery  fossils, 
doubted  specimens  of  Ohohlla  (or  Linnarsonia)  fretiosa,  Billings.  As 
this  species  is  iiot  only  characteristic  of  the  Sillery  group,  as  here 
understood,  but  confined  to  it,  its  occurrence  may  be  regarded  as 
showing  the  equivalency  of  these  beds  to  those  which  on  the  Chaudiere, 
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at  St.  Michel,  on  the  St.  Lawrence,  and  elsewhere,  contain  the  same 
form,  and  which  are  regarded  as  representing  the  upper  member  of 
the  Cambrian  system.  Some  portions  of  the  slates  are  banded  with 
numerous  thin  layers,  from  one  to  four  inches  wide,  of  light  gray, 
yellowish-weathei'ing  limestone,  having  a  peculiar  transverse  fibrous 
structure,  and  from  this  feature  have  been  compared  (Geology  of 
Canada,  1863)  with  the  rocks  of  the  Chatte  Rivei’,  on  the  north  side 
of  the  Gaspe  peninsula.  They  are  thought  by  Dr.  Ells,  who  has 
personally  examined  them,  to  probably  represent  Divisions  2  and  3, 
of  the  section  given  by  him  as  occurring  at  Cap  Rouge,  near  Quebec. 

It  should  be  added  that  in  Cabano  village,  at  the  foot  of  the 
northern  section  of  the  lake,  and  in  the  line  of  strike  of  these  beds,  is 
exposed  a  heavy  mass  of  white  vitreous  sandstone,  which  may  be  a 
part  of  the  same  series.  It  is,  however,  completely  surrounded  by 
fossiliferous  Silurian  slates,  and  it  has  been  found  impossible  to  deter¬ 
mine  whether  it  pertains  to  the  older  series,  protruding  through  these 
slates,  or  is  the  equivalent  of  very  similar  sandstones,  which  at  Mt. 
Wissick  occur  near  the  base  of  the  Silurian. 

Strata  similar  to  the  above  occur  for  some  distance  along  the  south¬ 
eastern  side  of  the  lake,  corresponding  approximately  to  its  course, 
and  again  upon  its  north-west  side  ;  but  here,  as  seen  just  above  Sandy 
Point,  the  included  limestones  are  flaggy,  breaking  in  broad  slabs,  the 
fracture  of  which  is  conchoidal,  while  the  unequal  hardness  of  the 
calcareous  and  slaty  layers  gives,  by  weathering,  to  some  of  the  beds, 
a  gnarled  or  ribbanded  appearance.  The  dips  are  irregular,  in  some 
places  north-westerly,  in  others  south-easterly,  at  varying  angles.  It  is 
probable  that  they  occupy  the  whole  of  the  low  ground,  a  mile  or  so 
wide,  on  the  north-west  side  of  the  lake,  and  in  their  westerly  exten¬ 
sion  underlie  the  similar  low  tract  crossing  the  Temiscouata  Railway 
and  Portage  road,  between  Cabano  and  the  37th  mile  post.  Further 
west,  the  same  beds  have  been  observed  on  the  Cabano  River,  three 
miles  above  its  mouth,  whence  they  probably  cross  to  the  foot  of 
Boundary  or  Pohenegamook  Lake.  In  an  easterly  direction,  owing 
to  the  uncleared  state  of  the  country,  it  has  been  impossible  to  trace 
them  ;  but  it  is  probable  that  they  are  at  no  great  distance  overlapped 
by  the  Silurian  strata  which  in  this  direction  sweep  northwards 
towards  the  St.  Lawrence. 


Where  the  Temiscouata  road  crosses  Little  River  or  Riviere  du 
Lac,  near  the  38th  mile  post,  are  tine,  gray  and  dark  gray,  somewhat 
Plumbaginous  plumbaginous  slates,  seamed  with  spar,  which  probably  form  a  part  of 
slates.  described.  Just  north  of  this  the  land  begins  to  rise, 

and  on  the  slope  of  the  hill  between  the  37th  and  38th  mile-posts. 
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beds  of  reddish-gray  and  purplish-gray  sandstone,  associated  witli 
bright  red  and  gray,  sonietinies  greiuiish  slates,  come  into  view,  dip¬ 
ping  south-eastei'ly  at  a  high  angle  ;  beyond  which  are  broad  ledges  of 
gray,  very  silicious  white-weathei'ing  sandstones,  also  dipping  southerly, 
though  with  some  irregularity.  The  slates  are  supjiosed  to  represent  Slates  and 
Divisions  2  and  3  of  the  Cap  llouge  section,  or  Lower  Sillery,  while  tpo'ypiery 
the  (juartzites,  which  are  in  two  or  more  bands,  separated  by  belts  of 
slate,  are  referred  to  Division  4. 

From  the  37th  mile-post  the  road,  for  half  a  mile,  runs  on  the  sti’ike 
of  the  sandstones,  how  dipping  north-westerly,  beyond  which  more 
bright  red  slates  (2-3)  appear.  The  (piai-tzites  thus  mark  an  anticlinal.  Anticlinal. 
Hanked  on  either  side  by  the  red  slates.  To  these  succeeds  a  broad 
belt  of  dark  gray  to  black  crumjded  slates,  which  occupy  the  greater 
part  of  the  space  to  the  church  of  St.  Louis  de  Ha  !  Ha  !  Here 
another  great  ridge  of  white- weathering  (]uartzite  comes  into  view, 
dipping  S.  60°  E.  <  50°,  while  at  the  base  of  the  ridge  on  the  northern 
side  are  found  large,  loose  blocks  of  limestone-conglomerate,  of  which  Blocks  of 
the  pebbles  in  some  instances  resemble  corals,  but  appear  to  be  only  congloinerate 
concretionary.  These  are  the  only  rocks  met  with  in  the  interior 
which  bear  any  resemblance  to  the  limestone-conglomerates,  so  strik¬ 
ingly  represented  on  the  shores  of  the  St.  Lawrence,  but  the  beds 
fro  ill  which  they  were  derived  could  not  be  discovered,  and  their  pre¬ 
cise  relations  are  therefore  unknown. 

The  rocks  last  described  occur  in  the  valley  of  the  Riviere  des 
Savannes,  half  a  mile  south  of  mile-post  34.  It  may  here  be  remarked 
that  it  is  at  this  point  that,  in  the  map  of  Mr.  Richai’dson,  the  rocks  Geological 
of  the  Quebec  group  are  represented  as  followed  by  the  Silurian 
system,  occujiying  all  the  area  above  described ;  but  from  the 
descriptions  given  it  will  be  evident  that  the  true  southern  limit  of  the 
Cambrian  is  several  miles  further  south,  or  about  the  Cabano  River. 

In  the  same  map  the  rocks  from  the  34th  to  the  2Gth  mile-post  are  re¬ 
presented  as  belonging  to  the  Levis  group.  As  first  seen  to  the  north 
of  the  34th  mile-post  they  consist  of  dai'k  gray,  glossy  slates  and  slaty 
sandstones,  which  are  much  corrugated  and  seamed  with  white  quartz. 

They  rise  into  very  prominent  hills,  including  White  Mountain,  Mount  From  incut 
Paradis  and  others,  and  from  the  summit  of  these  may  be  seen  to 
form  a  well  marked  ridge,  extending  eastwardly  towards  the  head  of 
Temiscouata  Lake.  Some  of  the  slates  are  greenish,  others  purplish 
and  black,  with  seams  of  quartz  and  chlorite,  and  their  dip,  as  seen  on 
the  northern  side  of  the  ridge,  is  N.  25°,  W.  <  70°.  Very  similar  beds 
have  also  been  observed  on  the  shores  of  Boundary  or  Pohenegamook 
Lake,  eighteen  miles  to  the  westward,  and  it  is  probable  that  the 
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ridge  is  continuous  in  that  direction.  In  some  respects  these  rocks 
appear  to  be  older  than  any  seen  elsewliere  in  this  section,  and  recall 
some  of  the  strata  which  in  southern  New  Brunswick  underlie  the 
lowest  Cambrian  rocks,  as  they  do  also  contain  other  beds  which,  near 
St.  Magloire,  in  Quebec,  have  been  similarly  referred  to  a  Pre-Cambrian 
horizon.  They  cannot,  however,  here  be  clearly  separated  from  the 
undoubted  Cambrian  strata,  and  apparently  form  one  series  with  the 
latter. 

The  slates  or  schists  referred  to  have  a  width  of  something  over  two 
miles,  but  owing  to  the  course  of  the  road,  which  follows  the  valley  of 
Blue  Elver,  occupy  most  of  the  space  between  the  Slth  and  29th  mile¬ 
posts.  Near  the  latter  the  cuttings  on  the  railway  are  partly  through 
slates  of  gray,  green,  pui’ple  and  black  colours,  which  are  very  glossy  and 
unctuous,  and  partly  through  gray  quartzoze  sandstones  and  grits, 
which  sometimes  become  fine  conglomerates,  and  are  filled  with 
numerous  fragments  of  black,  glossy  slates.  The  latter  rocks  are  in 
all  probability  representatives  of  Division  4  of  the  Sillery  group,  and 
forcibly  recall  the  grits  of  the  latter  as  seen  near  the  forts  in  the  rear 
of  Levis. 

At  the  mill  on  Blue  Eiver  heavy  beds  of  white-weathering  quartzite 
ao-ain  come  into  view,  and  are  seen  to  inclose  thin  beds  of  fine,  fissile, 
glossy  slate,  while  above  them  are  aliout  one  hundred  feet  of  black 
slate,  containing  thin  beds  of  quartzite,  from  one  to  two  feet  thick, 
the  dip  of  the  whole  series  being  N.  20°  W.  <  65°.  Beds  of  similar 
character  appear  on  the  slope  of  the  hill  south  of  St.  Honore,  and  form 
also  conspicuous  ridges  for  several  miles,  both  east  and  west  of  the  Blue 
River  valley.  • 

The  church  and  settlement  of  St.  Honore  mark  the  highest  point  on 
the  traverse  from  the  valley  of  the  St.  J ohn  to  that  of  the  St  Lawrence, 
and  have  an  elevation  above  the  sea  level  of  1,400  feet.  The  actual 
water-shed,  however,  as  indicated  by  the  position  of  Lake  St.  Francis, 
whence  the  stream  of  the  same  name  flows  to  the  St.  J  ohn,  is  nearly 
nine  miles  further  west,  or  is  within  twelve  miles  of  the  St.  Lawrence. 
The  country  about  St.  Honore  though  high,  is  comparatively  flat, 
showing  only  gentle  undulations,  and  is  covered  with  a  clayey  soil  con¬ 
taining  but  few  boulders.  Rock  exposui'es  are  also  few,  and  theii' 
character  indecisive.  Near  the  southern  part  of  the  plateau  and  set¬ 
tlement  are  gray  white-weathering  sandstones,  resting  on  black  slates, 
similar  to  those  in  the  valley  of  Blue  River ;  while  at  the  26th  mile¬ 
post,  are  dark  gray  glossy  slates,  with  a  high  dip,  but  much  corru¬ 
gated.  These  latter  have  been  regarded  by  Dr.  Ells,  from  their  litho¬ 
logical  aspect,  as  being  below  the  quartzites  and  associated  strata,  and 
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as  marking  a  Lownr  Cambrian  anticlinal.  Tt  isqnito  probable  that  this 
may  be  tbe  case,  but  the  oxposuro.s,  which  are  only  a  few  yards  m 
extent,  are  not  sulhcient  to  allow  of  their  relations  being  determiiu'd 
with  certainty. 

The  descent  from  St.  Honore,  on  the  northern  side,  is  less  rapid  than 
upon  the  southern,  and  for  the  most  part,  the  country  is  less  i  ugged. 

For  three  miles  and  a  half  from  the  station  there  are  no  exposuies, 
either  on  the  road  or  railway.  Half  way  between  the  23rd  and  22nd 
mile  posts,  the  latter  intersects  the  former,  and  just  beyond  the  cross¬ 
ing,  are  cuttings  in  black,  shining  flaggy  slates,  holding  thinner  bands 
of  green  and  purple  slates.  Their  dip  is  distinct,  N.  33°  W.  <  70°— 

80°.  A  quarter  of  a  mile  further  on  is  another  cutting  in  dark  gray  grits, 
dipping  S.  30°  E.  <  80°.  These  latter  contain  little  black  grains  of 
quartz,  together  with  fragments  of  black  slate,  and  are  supposed  to  be 
a  repetition  of  the  rocks  already  noticed  at  Blue  River,  and  like  the 
latter  to  represent  Division'  4,  or  the  Upper  Sillery  of  the  Cap  Rouge 
section.  From  this  point  on,  for  several  miles,  or  as  far  as  the  fet. 

Francis  River,  the  railway  cuttings  are  frequent,  the  prevailing  rocks 
being  slates,  some  of  them  bright  green,  purple  or  red,  while  others 
are  dark  gray  to  black,  and  glossy.  They  include,  however,  some  beds 
of  dark  gray  grits,  and  one  small  ridge  of  white-weathering  sandstone. 

The  dips  are,  as  usual,  irregular,  but  mostly  to  the  southward,  varying 
from  S.  30°  E.  <  80°  to  S.  10°  E.  <  90°.  They  are  the  strata  which,  on 
Richardson’s  map,  are  referred  to  the  “  Lauzon,”  forming  a  portion  of 
a  belt  extending,  with  great  uniformity,  and  with  an  average  width  of 
about  four  miles,  all  the  way  from  the  Chaudiere  River;  but  in  the 
classification  here  followed,  are  referred  to  Divisions  2  and  3,  of  the 
Sillery  group. 

To  the  above  belt  succeeds  a  tract,  nearly  six  miles  in  width,  being 
the  greater  part  of  the  space  included  between  the  St.  Francis  and  the 
head  of  Riviere  Verte,  in  which  there  are  but  few  exposures,  but  where 
such  as  occur,  are  very  generally  of  a  dark  green  grit,  the  character-  Belt  of  dark 
istic  rock  of  the  Sillery,  large  loose  blocks  of  which  are  also  thickly 
strewed  over  the  entire  area.  This  belt  is  also  continuous  for  many 
miles  to  the  westward,  and  on  the  Pohenegamook  road,  according  to  ^ 
Richardson,  has  a  breadth  of  about  eleven  miles.  To  the  eastward,  its 
distribution  is  limited,  and  in  a  traverse  made  by  one  of  the  authors 
by  way  of  Trois  Pistoles  to  Lake  Temiscouata,  it  was  found  that  no 
continuous  belt  of  these  sandstones  crossed  the  line  of  section.* 

To  the  eastward  the  nearest  section  to  that  of  the  Temiscouata  road 
is  afforded  by  the  road  to  St.  H  ubert  which  leads  by  St.  Epiphane  and 
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St.  Francis  between  which  two  points,  if  prolonged  on  its  strike,  tliis 
band  of  Sillery  grits  would  pass.  Though  the  di-stance  across  to  the 
Temiscouata  Road,  where  the  band  has  a  width  as  already  indicated 
of  about  six  miles  and  a  half,  is  only  ten  miles,  no  trace  of  this  broad 
band  of  grits  is  to  be  found.  It  is  true  that  isolated  exposures  of  the 
greenish  grit  are  seen,  but  these  seem  to  rejjreseiit  here  as  over  the 
whole  eastern  portion  of  the  area  under  consideration,  only  lenticular 
patches  inclosed  in  the  25revailing  red,  green  and  gray  slates.  The 
band,  therefore,  must  rapidly  diminish  in  width  as  it  is  followed  east¬ 
ward  from  the  Temiscouata  Road,  until  at  a  point  a  little  to  the  east 
of  the  eastern  end  of  Lake  St.  Francis,  it  entirely  disappears  as  a  dis¬ 
tinct  band  and  is  only  represented  by  the  small  inclosed  areas  already 
alluded  to.  On  several  of  the  roads  and  streams  further  to  the  east 
good  sections  across  the  strata  may  be  seen  and  in  each  of  these, 
though  the  general  structure  is  the  same,  the  details  are  quite  different 
so  that  no  general  division  of  the  strata^  into  well-defined  bands  is 
possible.  In  fact  it  would  be  only  on  a  large  scale,  lithologically 
coloui'ed  map  that  any  divisions  could  be  mapped  in  the  whole  complex 
of  rocks  stretching  from  the  St.  Lawrence  southwards  to  the  overlying 
edge  of  the  Silurian  system.  In  the  case  of  these  Sillery  sandstones, 
as  seen  over  the  whole  of  this  easterly  area  the  prevalence  of  southerly 
dips  is  noticeable  and  would  seem  to  indicate  that  the  strata  have  been 
effected  by  a  thrust  acting  from  the  south-east  and  buckling  up  the 
beds  towards  the  north-west  in  ovei’turned  anticlinals.  These  overturns 
form  ridges  whose  steeja  northerly  sides  rejaresent  in  many  cases  the 
lines  of  local  thrust  faults,  the  beds  having  been  flushed  from  the 
south-east  and  overlapping  by  a  short  slide.  A  fault  on  a  larger  scale, 
ljut  of  similar  character  to  these  small  local  thiaists  would  explain  the 
structure  at  Mount  Wissick  on  Lake  Temiscouata,  where  the  heavy 
beds  of  Silurian  sandstone  which  make  up  the  main  body  of  the 
mountain,  and  which  hold  a  fauna  indicating  for  them  a  Lower  Helder- 
berg  age,  are  found  overlying  at  a  conq^aratively  low  angle  the  highly  con¬ 
torted  and  twisted  slates  of  the  Sillery  and  succeeding  the  steeply  inclined 
beds  of  conglomerate  and  shale  of  Black  Point  and  its  vicinity,  whose 
fossils  indicate  that  they  are  of  about  Niagara  age.  A  thrust  fault  of 
the  character  above  indicated  would  very  well  account  for  this  struc¬ 
ture,  and  the  moderate  dips  of  the  overlying  beds  contrasted  with  the 
almost  vertical  position  of  those  of  Black  Point  is  perhaps  to  be  more 
easily  explained  in  this  way  than  by  supposing  that  we  have  here  an 
unconfonnity  between  two  parts  of  the  Silurian,  with  an  upthrow 
fault.* 


*Cf.  Annual  Report,  vol.  III.,  part  II.,  page  .35  M. 
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These  overturn  folds  with  prevailing  southerly  dips,  are  very  oounnon  Structure, 
in  the  case  of  the  Sillery  sandstones  all  over  the  area  now  Ix'inir  con¬ 
sidered,  and  presuniahly  the  slates  havt^  been  ellected  in  tint  same 
manner,  though,  owing  to  their  being  more  profoundly  crum})l(‘d,  and 
often  locally  bent  and  twisted,  the  structure  is  not  so  well  defined  in 
them  as  in  the  more  resistent  sandstones.  The  sandstone  exposures 
cannot  be  traced  in  continuous  belts  for  any  great  distance,  partially 
owing  to  the  profound  folding  to  which  the  strata  have  been  subjected, 
but  more,  probably,  to  the  fact  that  the  sandstones  have  been  j,,.„ticular 
originally  deposited  only  in  lenticular  areas  alternating  with  patches  of  s.antl- 

slates,  the  sandstones  being  laid  down  only  where  the  conditions  were 
fav'ourable  for  their  deposition,  these  conditions  being  the  same  as  tho.so 
which,  along  the  present  coast  line,  cause  the  alternation  of  long  sandy 
beaches  and  extensive  mud  hats.  About  twelv'e  or  thirteen  miles  from 
Riviere  du  Loup,  the  band  of  green  Sillery  sandstones,  last  described, 
is  followed  by  another  belt  of  red,  purple  and  green  slates,  well  exposed 
near  a  fall  and  lumber  dam  on  a  branch  of  the  Riviere  Verte.  They 
are  evidently  members  of  Divisions  2  and  3,  being  a  repetition  of  the 
beds  at  the  head  of  the  St.  Francis,  and  mark  the  northern  side  of  a 
synclinal,  of  which  the  sandstones  (Division  4)  occupy  the  centre.  The 
dip.s,  as  usual,  are  southerly,  but  very  variable  in  their  angles  sometimes 
not '  exceeding  8°  or  10°.  Half  a  mile  beyond  the  crossing  of  the  Riviiae  Verte. 
Riviere  Verte,  rocks,  similar  to  the  above,  occur,  but,  at  the  8th  mile¬ 
post,  are  succeeded  by  black  rusty-weathering  slates,  which  are  the 
only  rocks  visible  for  over  a  mile.  These,  on  the  map  of  Mr.  Richard¬ 
son,  are  represented  as  the  second  division  of  the  Potsdam,  while  to 
Division  3,  of  the  same  group,  is  referred  a  series  of  grits  and  sand¬ 
stones  which,  in  the  neighbourhood  of  the  Gth  and  7th  mile-posts, 
border  these  slates  on  their  northern  side,  being  well  ex230sed  at  a  mill 
on  another  branch  of  Riviere  Verte.  We  were  unable  to  find  any 
fossils  in  the  slates,  but  there  is  certainly  nothing  about  the  sandstones 
which  would  indicate  that  they  are  others  than  those  which,  at  so 
many  points,  form  a  characteristic  member  of  the  Sillery  series.  They 
proliably  mark  another  anticlinal,  similar  to  those  of  St.  Louis  and  Anticlinal. 
Blue  River,  and,  as  at  the  latter,  are  immediately  followed  northward, 
at  St.  Antoine,  by  another  wide  belt  of  (Lauzon)  red  shales.  This  is 
about  five  miles  from  Riviere  du  Loup  station,  within  which  distance 
the  country  is  flat  and  largely  covered  svith  barrens. 

The  general  arrangement  of  the  rocks  along  the  line  of  the  Tends-  pjan. 
couata  Portage,  above  described,  will  be  better  understood  by  reference 
to  the  accompanying  plan,  in  which,  however,  all  minor  details  are 
omitted. 
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The  rock.s  about  Riviere  clu  Loup  have  been  prettly  fully  described 
in  the  Geology  of  Canada  (1863)  and  again  in  Mr.  Richardson’.s  report 
(1867).  To  these  descriptions  we  have  but  little  to  add,  except  to  say 
that  we  are  quite  unable  to  see  any  reason  for  the  separation  of  any  of 
these  beds,  as  Potsdam,  from  other  portions  of  the  Cambrian  series. 
The  extremely  complicated,  not  to  say  unnatural  ari-angement  of  the 
strata  caused  by  the  introduction  of  this  designation,  with  its  sub¬ 
division  into  three  distinct  groups,  as  made  by  Mr.  Richardson,  will  be 
very  greatly  simplified  if  only  we  admit  the  identity  of  the  sandstones 
and  grits  of  Frazerville  with  those  of  the  Sillery  formation,  as  already 
described  along  the  Temiscouata  section,  and  as  they  occur  in  the 
vicinity  of  Levis.  Certainly  they  cannot  be  distinguished  lithologically 
from  the  latter,  and  their  I'elations  to  the  associated  strata  would  seem 
to  be  quite  the  same.  These,  as  seen  at  Riviere  du  Loup  station  and 
at  the  High  Falls,  are  dark  gray  green  and  red  shales,  with  bands  of 
gray  quartzose  sandstone  and  gray  arenaceous  limestone,  representing 
Division  3  or  the  Upper  Cambrian ;  and  the  strata  of  limestones  and 
shales,  of  similar  character  and  colour  which  appear  at  Riviere  du  Loup 
Point  and  along  the  road  to  Cacouna,  and  which  were  described  by 
Richardson  as  Division  3  of  the  Potsdam,  are,  no  doubt,  these  same 
beds  coming  up  from  beneath  the  quartzites  on  their  north-west  side. 
Thus  the  sairdstones  and  grits  of  Riviere  du  Loup,  or  rather  of  Frazer¬ 
ville,  represent  another  synclinal,  and  as  such  extend  eastvvardly  to  the 
mouth  of  Isle  Verte.  Outside  of  the  red  and  gray  slate  belt  which 
extends  through  Cacouna  to  the  mouth  of  the  same  river,  another 
broad  synclinal  is  represented  in  the  rocks  of  Cacouna  Island.  The 
principal  features  of  difference  in  the  rocks  of  the  Cambrian  system  as 
seen  along  the  coast,  in  comparison  with  those  of  the  inteiior,  is  the 
occurrence  here  of  limestone  conglomerates,  interstratihed  with  the  red 
and  areen  shales,  and  which  like  the  associated  limestones,  are  more  or 
less  fossiliferous.  During  the  past  summers  a  re-examination  of  the 
localities  observed  by  Mr.  Richardson,  as  well  as  others,  have  been 
made  by  us,  but  without  adding  any  new  information  to  that  obtained 
by  him.  The  following  notes  upon  this  subject  and  upon  the  rocks 
occuri’ing  along  the  coast  eastward  to  St.  Fabien  are  based  on  obser¬ 
vations  of  Mr.  Mclnnes.  As  above  observed,  the  rocks  which  seem 
most  worthy  of  a  special  description  in  connection  with  the  Cambrian 
of  this  region  are  the  extensive  deposits  of  limestone  conglomerate. 

These  conglomerates  occupy  a  comparatively  narrow  belt  along  the 
present  coast  line.  They  are  nowhere  found  at  any  considerable 
distance  inland,  but  form  long  ridges  parallel  to  one  another  and  to 
the  trend  of  the  shoi'e.  These  ildges  are  often  the  sides  of  long 
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synclinal  axes  or  the  crests  of  anticlinals,  and  soinetiines  merely  small 
whale-back  areas  protruding  through  the  inchjsing  slates.  They  can  per¬ 
haps  be  best  seen  about  the  village  of  Bic  and  westerly  along  the  coast 
between  that  point  and  Trois  Pistoles.  The  irregulai-  coast  line,  so  IMc  couglen..-- 
striking  a  feature  along  this  part  of  the  south  shorej  and,  indeed,  the 
harbour  of  Bic,  are  due  to  the  occurrence  of  these  hard  conglomerates 
alternating  with  the  softer  Sillery  slates.  The  tides  and  currents  of 
the  river  have  washed  deeply  into  the  soft  shales,  and  left  the  haid 
conglomerates  projecting  in  bold  points  with  irregular  and  striking 
outlines.  A  short  description  of  the  rocks  seen  along  the  shore  from 
Rimouski  south-westerly  up  the  coast  will  perhaps  best  give  an  idea  of 
the  mode  of  occurrence  of  these  beds.  Occupying  the  shore  all  along  Coast  section, 
as  far  as  a  point  about  three  miles  above  Sacre  Coeur  de  Jesus  are  gray 
slates,  cleaved  obliquely  to  the  bedding,  and  showing  prominent  band¬ 
ings  of  red,  green  and  purjile.  The  strike  of  these  slates,  though  show¬ 
ing  considerable  local  curving  and  twisting,  yet  follows  one  general 
direction  parallel  with  the  coast  line,  the  rocks  standing  at  angles  of 
from  70“  to  90“.  Above  this  point  the  coast  is  bordered  by  high  bluffs 
of  conglomerate,  rising  in  bold  cliffs,  often  almost  perpendiculaily  fiom 
the  shore.  These  conglomerates  immediately  overlie  the  slates  already  Conglwuerates 
described,  which  i  itill  continue  to  form  the  flat  shore  at  the  base  of  the  gqjgj.y  slates, 
cliffs.  The  cliffs  are  formed  of  a  coarse  conglomerate,  which  is  over¬ 
laid  by  a  finer  conglomerate  and  sandstone,  which  passes  upwards  into 
a  still  finer  sandstone  or  quartzite.  This  general  order  of  beds  is  pre¬ 
served  all  along  the  shore  the  coarse  conglomerate,  whose  nature  is 
calcareous  and  sandy,  and  among  whose  pebbles  are  many  of  a  toler¬ 
ably  pure  limestone,  occupying  a  middle  place  between  the  ovei  lying 
finer  conglomerate  and  sandstone  and  the  variously  colouied  slates 
below.  These  underlying  beds  are  the  typical  Sillery  slates  which,  at 
different  points  along  the  coast,  hold  Oholella  pretiosa,  etc.*  These  con¬ 
glomerates  are  remarkable,  particularly  for  the  interesting  assemblage  Varkty  of 
of  pebbles  which  they  contain,  which  are  for  the  most  part  of  a 
character  quite  distinct  from  any  rocks  occurring  in  place  anywheie 
in  the  neighbourhood.  One  of  the  commonly  occurring  pebbles,  often 
found  of  very  large  size,  is  of  a  bright  gray  or  drab,  fine,  even-giained 
limestone  of  fair  purity — pure  enough  to  have  been  burned  successfully 
for  lime.  A  limestone  very  similar  to  that  forming  these  boulders 
occurs  at  Lake  Mistassini  and  about  the  shores  of  Hudsons  Bay,  but 
as  far  as  our  knowledge  goes  at  no  point  nearer.* 


*  Annual  Report,  1885,  p.  32  l  >. 
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Pelibles  of  a  very  distinctive  limestone,  literally  crowded  with  com¬ 
minuted  fossil  remains.  Oholella,  LiriguJelhi,  etc.,  also  occur  in  consider¬ 
able  numbers.  No  limestone  of  a  similar  character  is  known  nearer 
at  hand  than  at  the  Straits  of  Belleisle,  but  there  beds  of  so  remai'k- 
ably  similar  a  character  are  found  that  it  seems  probable  that  the 
pebbles  under  considei'ation  have  been  derived  from  these  beds  or  rather 
from  a  former  westerly  extension  of  them. 

There  occur  also  pebbles  of  a  hard  amygdaloidal  diorite  which 
differs  from  anything  known  to  occur  in  the  district,  and  representa¬ 
tives  of  an  older  conglomerate,  sandstones  and  quartzites  with  occasional 
schists  whose  derivation  does  not  seem  to  be  so  remarkable,  though  even 
tliey  are  not  represented  in  the  neighbourhood  by  rocks  of  an  exactly 
similar  character. 

That  the  beds  from  which  the  bulk  of  these  pebbles  have  been 
derived  nowhere  underlie  the  conglomerates  in  this  district  is 
fairly  certain.  The  complicated  folding  which  has  affected  all  the 
strata  of  the  region  must  bring  into  view  at  some  point  representatives 
of  all  of  the  immediately  underlying  rocks,  and  beds  so  conspicuous  in 
their  macroscopical  character  as  the  two  limestones  above  referred  to 
could  hardly  have  been  passed  over  in  a  district  which  is  now  largely 
cultivated  back  nearly  to  the  overlap  of  the  Silurian  system. 

Another  point  of  interest  in  reference  to  these  conglomerates  in 
addition  to  the  peculiar  assemblage  of  boulders  above  referred  to, 
is  the  absence  in  them  of  characteiistic  Laurentian  pebbles.  This 
condition  of  affairs  is  in  great  contrast  with  the  state  of  things 
obtaining  at  the  present  day.  The  gravel  beds  now  in  process  of 
foi’ination  along  this  part  of  the  St.  Lawrence  coast  are  made  up  in 
the  main  from  the  hard  conglomerates  and  sandstones  bordering 
the  shore,  but  contain  in  conspicuous  numbers,  boulders  of  typical 
Laurentian  gneiss. 

Tliat  none  occur  in  these  earlier  gravel  beds,  would  go  to  show  that, 
at  the  time  of  their  formation,  the  vast  area  of  Laurentian  to  the  north 
was  covered  by  other ,  beds.  And  this  view  is  strengthened  by  the 
occurrence  of  limestone  pebbles,  already  mentioned,  which  must  have 
been  broken  from  their  parent  I'ock  at  a  time  when  the  beds  now  seen 
only  at  Mistassini,  Hudson’s  Bay,  and  Belleisle,  extended  widely  over 
the  j^resent  Laurentian  floor. 

It  has  been  noted  by  various  observers  that  the  Laurentian  is  found 
with  ajiproximately  its  present  surface  contours,  wherever  the  earliest 
overlying  beds  are  seen  overlapping  it.* 


*Note  on  the  Pre-Palaeozoic  surface  of  the  Archaean  terranes  of  Canada,  by  Andrew 
C.  Lawson,  Bull.  Geol.  Soc.  of  America,  vol.  I.,  pp.  163-174. 
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It  had  then  suffered  very  considerable  denudation  even  at  that  early  Fomiation 
date,  and  boulders  must  have  been  formed  in  great  numbers  by  the 
uneven  decay  of  the  rock.  These  boulders  should  be  largely  repre¬ 
sented  in  the  conglomerates  we  have  been  considering,  if  the  Lauren- 
tian  was  then  bare  of  overlying  rock,  for,  from  the  widely  different 
character  of  its  contained  pebbles  and  boulders,  it  is  to  be  inferred 
that  this  conglomerate  was  not  formed  only  of  material  accumulated 
at  the  base  of  some  cliff  and  derived  from  its  decay,  but  rather  has 
resulted  from  the  gathering  together  of  materials  from  various  beds, 

nrobablv  widely  separated.  It  seems  then,  probable,  that  these  con-  Origin  of  con- 
V  r  :.  .11  1  111  1-  glomerate.s. 

glomei’ates  were  originally  laid  down  along  an  extended  snore  line, 

defined,  approximately,  by  their  present  distribution,  for  the  formation 

of  which  the  materials  were  carried  down  from  the  north  by  streams 

and  rivers,  which  cut  early  Cambrian  strata,  which  covered  the  present 

valley  of  the  St.  Lawrence  and  spi-ead  widely  over  the  northern  area, 

now  denuded  down  to  the  bare  gneissic  hills  of  Laurentian. 

The  region  between  St.  Fabien  and  Bic,  and  extending  back  to  the 
edge  of  the  overlying  Silurian,  is  occupied,  generally,  by  strata,  which 
are  quite  characteristic  of  the  Sillery,  as  defined  in  this  report.  There  Lao  St.  Simon 
is  one  notable  exception,  however,  in  the  case  of  a  small  area  of  sand-  sandstones, 
stones,  which  occurs  at  Lac  St.  Simon,  about  five  miles  back  from  the 
coast,  the  exact  age  of  which  has  not  been  determined.  The  following- 
brief  description  of  these  rocks  is  based  partly  upon  observations  by 
Mr.  Ord,  in  1878. 

To  the  south-east  of  Lac  St.  Simon  and  forming  bluffs  of  moderate  Synclinal 
height  along  its  southern  shore  lies  a  small,  synclinal  basin  of  a  rather  ^asin. 
hard,  quartzose,  red  sandstone  which  overlies  unconformably  the  red 
and  graj ,  highly  tilted  slates  and  sandstones  of  the  Sillery.  The  basin 
is  a  very  shallow  one,  the  rocks  dipping,  at  its  western  and  south¬ 
western  edges,  east  and  north-east  respectively  at  angles  of  15°  to  20° 
and  all  along  its  southern  edge,  north  to  north-west  at  the  same  low 
angles.  The  area  has  a  width  of  only  about  a  mile  and  a  half  with  a 
length  of  three  miles  and  a  half.  As  no  fossils  have  yet  been  found  Probable  age. 
in  the  sandstone  and  as  it  overlies  unconformably,  in  the  form  of  a 
shallow  synclinal  basin,  the  Sillery  formation,  the  only  inference 
yet  possible  as  to  its  age  is  that  it  is  newer  than  Middle  Cambrian. 

That  it  is  not  Silurian  seems  also  probable  as  no  rocks  of  a  similar 
character  have  been  found  in  the  Silurian  which  is  well  exposed  at  no 
great  distance  where  it  overlaps  the  Sillery  both  to  the  east  and  west. 

Some  of  the  Silurian  white  sandstone  of  the  basal  beds  of  Mount  Wissick 
are,  however,  near  enough  in  character  to  those  now  under  considera¬ 
tion  to  make  it  possible  that  they  may  represent  these  beds.  The 
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Teniiscouata  beds,  though  they  do  not  show  the  deep  red  colour  which 
is  characteristic  of  large  portions  of  these  sandstone,  often  have  their 
generally  white  colour  tinged  strongly  with  pink  or  light  red. 

At  the  time  of  the  building  of  the  Intercolonial  Railway  this  rock 
was  quarried  quite  extensively  for  bridge-building  purposes  and  seems 
to  have  served  admirably  this  object  and  it  may  be  considered  both 
from  its  texture  and  colour  as  a  building-stone  of  value.  Though  an 
actual  contact  between  these  sandstones  .and  the  underlying  Sillery 
was  nowhere  seen  by  the  writer,  yet  there  can  be  little  doubt  about 
the  structure.  The  hard  Sillery  quartzites  wliich  run  under  the  sand¬ 
stones  in  east  and  west  trending  ridges  have  a  general  dip  varying 
from  45°  to  90°,  while  the  sandstones  themselves  in  no  case  show  a 
higher  dip  than  20°  and  flatten  out  from  that  attitude  to  horizontal. 

The  interval  between  St.  Fabien  and  Bic  is  especially  remarkable 
for  the  great  development  of  the  limestone  conglomerates.  The 
pebbles  of  these  conglomerates  contain  fossils  of  Primordial  age, 
especially  Olcnellus  Thonvpsoni,  and  the  associated  shales  Avhich  are  of 
vai'ious  colours  hold  obolellas  and  graptolites,  but  these  latter  do  not 
appear  to  include  any  Levis  forms,  and  are  regarded  as  marking  a 
Lower  or  Upper  Cambrian  (Sillery)  zone.  The  conglomerates  are  con- 
sjiicuously  exposed  along  the  railway,  between  three  and  four  miles 
west  of  Bic  station  and  again  on  either  side  of  the  entrance  of  Bic 
Harbour,  in  each  case  resting  on  the  shales,  and  themselves  covered, 
at  least  on  the  southern  side,  by  beds  of  white-weathering  quartzite. 
The  dips  are  very  irregular  and  low  undulations  are  sometimes  seen, 
while  in  addition  to  the  main  belts  of  conglomerate  other  smaller  and 
lenticular  bands  occur  at  various  points  ai’ound  Bic  Harbour. 

Near  Rimouski  the  width  of  the  Cambrian  belt  becomes  greatly 
reduced,  the  overlapping  Silurian  approaching  on  the  Rimouski  River 
within  a  distance  of  seven  miles  from  the  St.  Lawrence,  and  then 
sweeping  around  by  St.  Blondin  and  the  valley  of  the  Neigette  to  the 
Grand  Metis  River.  As  seen  on  the  road  to  St.  Blondin  and  at  the 
lower  falls  of  the  Rimouski,  the  rocks  are  similar  to  those  of  Riviere 
du  Loup,  consisting  chiefly  of  slates  of  red  and  gray  colours,  some¬ 
times  beautifully  ribbanded,  and  holding  thin  bands  of  limestone. 
Similar  beds  also  skirt  the  shore  in  front  of  the  town  of  Rimouski, 
and  thence  towards  St.  Anaclet  and  Father  Point.  In  this  vicinity 
the  width  of  the  Cambrian  belt  is  still  quite  narrow,  the  distance 
from  the  shore  to  the  Silurian  escarpment  overlooking  the  valley  of 
the  Neigette  on  the  southern  side  being  not  more  than  eight  miles, 
but  a  short  distance  to  the  west  it  rapidly  widens,  and  embracing  the 
western  extremity  of  Mount  Commis  sweeps  around  to  the  Riviere 
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Rouge,  a  branch  of  the  Metis,  near  where  this  is  crossed  by  the  Tache 
road.  Mount  Conmiis  itself  is  partly  composed  of  trap  (dark  gray  and 
purplish  epidotic  and  vesicidar  diorite)  and  in  part  of  coar.se  grits 
and  quartzites  resembling  those  of  the  Sillery.  The  latter  are  a  part 
of  a  belt  which  crosses  the  Rouge  and  reappears  on  the  lache  road, 
just  west  of  Ste.  Angele  ;  while  both  north  and  south  of  this  sandstone 
belt  are  belts  of  red  and  green  slates,  with  thin  bands  of  limestone 
and  limestone  conglomerate,  the  characteristic  rocks  of  Division  .3. 

Another  wide  belt  of  these  Upper  Cambrian  Sillery  sandstones  runs 
south  of  and  parallel  to  the  Neigette  River  and  crosses  the  Grand 
Metis  not  far  above  where  this  is  crossed  by  the  Intercolonial  Rail¬ 
way,  being  largely  used  in  the  construction  of  the  culv'erts  and  bridges 
of  the  latter.  Still  farther  south,  near  the  mouth  of  the  Grand 
Metis,  are  at  least  two  other  belts  of  Sillery  sandstone,  extending 
westward  in  the  direction  of  Ste.  Flavie,  and  separated  by  parallel 
belts  of  very  coarse  limestone  conglomerate  and  dark  gray  shales. 

The  breadth  of  the  entire  group  upon  the  Grand  Metis  is  about  sixteen 
miles. 

The  last  point  to  which  our  examinations  upon  the  coast  have  Liotle  Metis 
extended  is  that  of  Little  Metis  Bay.  For  several  miles  from  Grand  deposits. 
Metis  the  shore  shows  only  Quaternary  deposits  and  is  strewed  with 
Laurentian  boulders,  mingled  with  a  few  of  fossiliferous  Silurian 
limestone,  but,  beyond  this  point,  gray  shales,  banded  with  purple,  come 
into  view,  and  may  be  followed  for  a  considerable  distance,  their 
general  dip  being  southerly  at  high  angles.  Approaching  the  Light¬ 
house  heavy  beds  of  gray  sandstone  come  into  view,  often  with 
reversed  dips,  and  run  out  to  the  promontory  on  which  the  Light¬ 
house  stands.  From  this  point  to  the  mouth  of  the  Little  Metis  the 
trend  of  the  shore  is  nearly  at  right  angles  to  that  of  the  measures, 
and  hence  a  section  is  revealed  which  is  one  of  the  most  complete  to 
be  met  with  anywhere  along  the  coast.  It  is  also  very  interesting  as 
containing  the  beds  in  which  the  remains  of  fossil  sponges  were  found 
by  Dr.  Harrington  in  1887,  and  subsequently  more  fully  collected 
and  determined  by  Sir  William  Dawson.  As  the  section,  with  its  Fossils, 
contained  organic  remains  (including,  besides  the  several  species  of 
sponges,  shells  of  Oholella  pretiosa,  Billings,  fucoids  of  the  genus 
Buthotrephis)  and  (in  the  sandstones,  Astropolithon,  Retiolites  and 
Arenicolites)  has  been  very  fully  described  by  the  last  named  author 
in  the  Transactions  of  the  Royal  Society  and  elsewhere,  it  is  not  Con¬ 
sidered  necessary  to  reproduce  the  details  here.  It  may,  however,  be 
said  in  general  that  both  the  aspect  and  the  arrangement  of  the  rocks, 
which  include  limestone  conglomerates,  shales  and  sandstones,  are 
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much  like  those  of  the  beds  at  Grand  Metis  and  again  at  Bic,  and 
probably  occupy  about  the  same  horizon. 

In  the  rear  of  the  district  last  noticed,  and  about  the  sources  of  the 
Little  Metis  River,  the  Cambrian  area  is  traversed  by  the  Intercolonial 
Railway ;  and  between  Little  Metis  Station  and  that  of  Saint  Moise, 
long  and  deep  cuttings  have  been  made.  Unfo.rtunately  for  their 
present  examination  the  greater  part  of  these  are  covered  with  snow- 
sheds  which  almost  completely  exclude  the  light,  and  a  satisfactory 
examination  of  them  is  difficult.  The  longest  cutting,  exceedmg  a 
mile,  occurs  at  and  just  south  of  Little  Metis  Station,  and  is  chiefly  in 
dark  gray  slates,  dipping  southerly.  A  quarter  of  a  mile  further  south 
another  cutting  shows  gray  glossy  slates  and  shales  exhibiting  several 
archings,  but  also  for  the  most  part  dipping  southerly.  The  next  long 
cutting  is  also  in  shales,  mostly  gray,  but  including  others  of  purple 
colour.  Still  another  shows  purplish  red  shales,  often  splintery  and 
with  alternating  beds  of  gray,  the  whole  lying  in  a  succession  of  low 
folds.  To  these  succeeds  a  band  of  coarse  gray  grit  containing  nume¬ 
rous  pebbles  of  white  quartz,  mingled  with  many  of  black  slate,  and 
which  no  doubt,  represent  the  Sillery  sandstones  of  Division  4,  the 
beds  previously  mentioned  being  those  of  Divisions  2  and  3.  The  dip 
of  the  sandstones  is  northerly,  and  on  their  southern  side  they  are 
immediately  underlaid  by  bright  red  slates,  showing  beautiful  archings. 
A  quarter  of  a  mile  further  south  more  bright  red  slates  occur,  alter¬ 
nating  with  coarse  gray  grits,  and  showing  great  irregularity  of  atti¬ 
tude,  and  then  after  a  similar  distance  a  long  cutting  in  dark  gray  to 
black  slates  and  shales,  pi’obably  a  repetition  of  those  at  Little  Metis 
Station.  This  cutting  is  about  one  mile  north  of  Berniers,  within 
which  interval  there  are  no  exposures ;  but  south  of  Berniers,  which 
is  five  miles  south  of  Little  Metis,  and  thence  to  St.  Moise,  bright  red 
beds  again  predominate,  mingled  with  others  of  gray  and  dark  gray 
tints. 

Between  St.  Moise  and  Sayabec  the  Cambrian  is  unconformably 
overlapped  by  the  Silurian  and  the  area  examined  by  us  meets  that  of 
the  Gaspe  region  explored  and  mapped  by  Dr.  Ells. 
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